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Preface to Second Edition 


If dm tboa wUt oot rod, let it ikmr 
SoQX loTt mot. »o<De knr to pick the booc. 
John Buofma in "The Anthoci Apolopy 


The EKTHUSlAS>.( With uhlcfa the 6m edition of this bool yns 
reewyed u-as graafying cspcaally tinct it published dunng the 
war when many difficulties conspired against us. It a-as a particular 
sarnfacDoc to discover the number of specialists m urology who 
were interested in rc. Something we had not annapated was the use 
of the volume as a text for wartime medical students it is r e p orte d 
that, strangely enough, they actually read the booL 

The speaalcy of urology is gradually becoming almost purely 
lurgicaL The treatment of gonorrhea, for example, has largely 
passed mto the hands of die general pracaooner and, because of 
the effectiveness of the sulfonamides and the anribrooci, the fate 
of this disease o defirutely sealed. 

In this revision I debated whether or not to drop the chapter on 
nephnm and finally deaded to simplify and shorten iL The punsts 
may object, but the practicing physicians liVe it. The chapter on 
the sulfonamides has been r e wntt e u and expanded to mclode the 
intibiocics. Vanooi other changes throughout the text have been 
made with the ob)cct of bringing the material up to date. 

This rermoQ was prepared without the aid of the junior author 
of the fim edition. 
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Urologic Diagnosis 


Modern methods of dagncais m urology have made this specialty 
one of the most accurate m all of medicmc and surgery Vspaliang 
instruments such as the cystoscope, the urethroscope, the urctef 
catheter and the x ray in urography have all combined to malx 
this possible. Eiaminaaon procedura and methods of precise dag- 
00*0 are dnrrictH m this chapter ihcir applicaoon receives more 
detailed oplanaaon in chapters dealing with particular probleons 
of the genital and unnary organs and tbor diseases 
The history of the pactent and the result of the physical and spe 
oal examinattoos, as well as laboratory x ray and cystoscopic data, 
tnnst be sanmied up ;ind correlated. It is then that the diagnosis 
•hould become dear There is no substitute for what Sir James 
^l^dymae called "the art of the right scent. We some ti mes en 
®'^titer a student whose volummoos and exhatistive history of a 
P^oent proves only that be has completely lx»t the scent Then one 
o tempted to remark, the more history the less diagnosis. " 

t* in working out the obscure and difficult borderline cases 
•hat pecuhir mught and diagnostic ability are required. The keen 
hears the paoents story and at once has tome does as 
® 'hat may be the matter with the paocot Such an instantaneous, 
^*^^*doscDpic, mental process springs not from g eniu s but from a 
of climcal experience. 

OF Urine,— Examination of the unne is coveicd 
®tnplctcly in the vanous books on clinical diagnosis and labo- 

J7 
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ratory manuals that it is necessary here to stress only points not 
usually emphasised in these texts 

Gross Examination —Before routine use of the microscope, exami- 
nation of freshly voided urine with no other aid than the naked 
eye became a real specialty, known as "uroscopy” In many of the 
older books— those of 100 to 500 years ago— the physician is de- 
picted holding the urine bottle up to the light Much can be learned 
from the gross appearance of freshly voided urine The multiple 
glass (two, three or five) test gives considerable valuable informa- 
tion. If the patient is able to void 300-400 cc of clear urine at 
a time, the inference is that the bladder is m a satisfactory condition 
The patient should be told to come for examination witli a full 
bladder. He is given two large glasses or bottles, each of 7 or 8 o/ 
capacity, and asked to void into them, passing about 2 oz in the 
first and the balance in the second. If the first specimen is cloudy 
with pus and shreds and the second clear, the conclusion is that 
the seat of the disease is m die urethra or prostate If the patient 
with a full bladder voids only 50 cc, divided into two specimens, 
both of which are pus-laden, the conclusion is that the upper urinary 
tract (bladder, ureter, kidney) is seriously involved 

There are sometimes a characteristic odor and appearance of the 
urine of a patient with calculous pyonephrosis (infected kidney 
full of stones) or calculous cystitis Usually such urine is pale and 
hazy with pus and shreds and contains long, ropy, mucus-like ma- 
terial The semisolid portion soon settles out, leaving an almost 
clear zone above The ch.iracteristic foul odor, when once sensed, 

IS almost diagnostic of infected stones in the urinary tract When 
the urine has a fecal odor and sediment in the freshly voided speci- 
men suggests feces, one may diagnose vesico-intestinal fistula 
It IS not uncommon to have a patient void as much as 400 to 
500 cc of urine at one time and still not empty his bladder After 
simply shifting position or waiting just a few minutes, he may void 
another specimen of a quantity equal to the first In such an event 
one may suspect a large diverticulum of the bladder 
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Observing the character of the nnDaxy stream m the male is 
often of value, for from dm sign alone the various types of urethral 
ohstructioo soch as stricture ohstrucoon from a stone impacted 
m the ureihra, prostaoc hy p er trop hy and earn noma ot the prostate 
may be s u spected. Bladder paralysis due to tabes or other Deurogemc 
disocdets also causes slotmess and difficulty m urmaaon. 

The act of mictuntion a so complicated a nervous mechanism 
rhaf sometimes sheer ncPi'Ousness of the paoent may cause not only 
delay m startmg but incomplete emptying of the bladder 

Blood m die urine may have many gross diagoostic diaractensocs. 
For example, v?hen a paoent passes nrave, dmded into two glasses, 
and the first glass contains fresh blood while the second is clear 
one may correctly mfer that the blood is nrethml m ongin. Large 
clots m die urine may suggest massive bemonhage from the bdney 
or bbddef caused by tumor m eitber the bladder or the bdney 
The nnne passed by the nephritic paoent, porocnlarly the paoent 
with glomerulonephritis, may be merely "smoky" This may pass 
unnoticed by die paoent but a highly important to the doctor The 
unne of die Ktenc patient has a dioractcnsac yellow foam when 
fredily voided, and sometimes the jaundice can be first suspected 
from the unne which has a ib^tly bfle-tiDged foam. It can readily 
be seen that die asture physiaan can obtam a great deal of mforma 
oon from uroscopy alone. 

AImtoicoPh; Examrtuxiton —A drop of fresh urine should be placed 
on a clean slide and examined under the low po v. Tr lens. Centrifuged 
specimens may be rmslcnding at tunes. One loob for pus rpll<, red 
blood cells, casa and crystals. Motile hadlh seen m a specimen are 
generally Baallns coh. A long process of culture b required to 
identify Bacillus coh further than diw 

TECHNIC 

After the uaccnmfuged unne has been examined ruvjer the 
microscope, a centrifuged specimen is prepared. The sediment from 
dus a spread on d e a n slides and dried over a nnd a 
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carefully stamei One specimen is stamed by Gram’s method and 
one by ordinary methylene blue From the stained se dim ent one 
can obtain information regardmg the character of the organisms 
found. It IS at once apparent whether micro-organisms of either the 
cocci group or the colon group are present. It is important to dis- 
cover in this way the predominating infectmg agent. Only by the 
longer and more time-consuming method of culture of the urme, 
with isolation of the vanous colomes of bacteria, can more detailed 
information be obtamed. Nearly three fourths of the tune, the 
stained se dim ents and the more accurate culture methods will agree, 
so It can readily be seen that stamed sediment is of considerable 
clinical value In the female, only catheterized specimens are of 
any value 

Enumerating the pus cells or red blood cells m freshly voided 
urine is a routine method with us The or dinar y blood-counting 
chamber is used. A drop of freshly voided, imcentrifuged urme is 
placed under the coverglass of the counting chamber by an ordinary 
medicine dropper. Ordinarily no dilution is required. The urine 
specimen is simply shaken and used. The cells are counted on a 
square millim eter and multiphed by 10, or the depth of the chamber 
which IS 0.1 mm. By this simple method one obtains the number 
of pus cells or red blood cells per cubic millim eter The average 
high power microscopic field covers about one sixteenth of a square 
millimeter. When cells are reported on the basis of per high power 
field, as is commonly done, it is necessary to multiply the count by 
160 to convert the figure mto a rough estimate of the pus cells per 
cubic millimeter. 

Reaction of I/rme— Normal urme has an aad reaction, or a pH 
of about 5 . 5 . Formerly all that was thought to be necessary was to 
test the urine with htmus paper to discover whether it was aad 
or alkaline Now we wish to know not only whether the specimen 
has an aad or alkalme reaction but also the degree of aadity or 
alkalimty. This is found by determining the pH, or hydrogen ion 
concentration. The pH of urme will vary from 4.8 on the acid 
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sjde Dp to 9 0 cm the alkHline ude. What was formerly called oeutral 
with the old litmus method is about 62 to 6 5 Normal urme has 
a narrow variation of from pH 5 0 to pH 7 0 

TECHNIC 

To test the reaction, there are numerous color charts with accom 
ponymg paper strips prepared chemtcally When dipped m the 
unne to be tested, die strips turn vonoos controlled colors which 
can be matched with the color chart to obtain the pH reading One 
of the most satisfactory of these sets is that made by E. R- Squibb 
& Sons, By these diarts the pH from 4 5 to 7 5 can be obtained. 
These paper-stnp methods ore accurate within 02 os compared 
with the more eiaa electnc methods. There ore other and more 
accurate mediods of aemoon and elecmcaJ detenninaoon of the 
pH but the paper smp method is rapid and quite satisfactory 

Tbe reaction of the unne has considerable clinical importance 
When gmng mandebc aod, tt ts useful to estimate the pH of tbe 
unne daily or several times a day to see that n keeps within the 
optimal therapeutic limici. When alkalmng drugs are given, the 
pH of the unne indicates the efFecovcoesi of the medication- Certain 
bladder infectioni, such os with Bacdlus proteus, produce a con 
standy alkaline unne of a pH usually of 7 5 to 9 0 Tbe progress 
of treatment should be followed widi daily or twice daily pH 
cxtimattoQS. 

Kidney Function Tests.— In urologic diagnostic procedures, 
tt IS important to know appTmnmately tbe hmenouai abibty of die 
kfd n e ys. Renal damage may dieo be estunated m percentages of 
Po ou a l . Soch kidney funcoon tests arc of two varieties ( 1 ) tests 
of excretion, and (2) tests of retention. As far back as the time 
of Hippocrates, measureinent of die total quancty of nnn/» passed 
m 24 hours con sti t ut e d a test of renal function. Even today a-e 
carefully measure tbe intake and output of fluids to keep track of 
the functional ability of the kidneys. Just who first noted that urme 
had the odor of violcti following mgesGon of turpentine a not 
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known Neither does anyone know who first observed that eating 
asparagus produced a characteristic odor to the urine, but both 
these phenomena were noted by physicians thousands of years ago 
They were, in effect, the first kidney funrtion tests Absence of these 
odors in cases of nephritis was first noted by Rayer m 1843 

With development of the amline dye industry came the use of 
amhne dyes to stain cut sections of pathologic tissue and also to 
stam baaeria The idea occurred to many that these dyes might be 
used as a measure of kidney excretion, but it was not until 1897 
that Archard and Castaigne introduced methylene blue This did 
not prove to be very satisfactory and soon lost favor 

In 1898, Lepme introduced rosanaline (rosanalme thiosulfate of 
soda) This test also failed to survive Indigo carmine was the next 
dye to be used for a kidney function test In 1903 Voellecker and 
Joseph introduced it for an excretory test The late B A Thomas 
of Philadelphia published exhaustive accounts of his research work 
on mdigo carmme and popularized it m this country It is one of 
the tests that has survived and is still in routine use The ease with 
which It can be carried out recommends it One has only to mject 
5 cc, or 1 ampule, of the dye into the vein of the arm Time is 
counted from the moment of mjection The dye normally appears 
in the urine m good concentration in 214 to 7 mmutes Delays 
beyond this tune call for careful study 

The phenolsulfonephthalem, or PSP, test is another which has 
survived The curious fact about this substance, which was syn- 
thesized by Ira Remsen, Professor of Chemistry at Johns Hopkins 
Umversity, and his associates, is that these workers thought they 
had found a cathartic agent which could be used subcutaneously 
During arumal experimentation on this drug, Abel and Rowntree 
in 1909 noted that this substance was ehmmated by the kidneys 
Geraghty, who was working m urology with Young at that tune, 
saw the possibilities of its use as a kidney function test In 1910 
Rowntree and Geraghty published theu findmgs The test, coming 
from the authoritative Johns Hopkins group, was at once accepted 
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aod k still the most popular aod reliable of the tests of lodney 
climmaaon- 

'Ihete ore many Tanations of the method of using pheoolsul 
fonephtbalein. Originally the roetbod was based on the eicreoon 
of the dye m the first and second hour after intramuscular mjectron. 
The mediod used by E. Clay Shaw and modified by us is as follows 

TECHNIC 

Exactly 1 cc of the 6 per cent mluaon of pfaeoolsulfonepfathalein 
u given intravenously One half hour prior to this mjcction, the 
patient is given about 1 000 cc. of water to dnnL 'The question of 
whether or not to cathetenxe the paoent who is unable to void for 
vanous reasons is important. In general unless the paoent is bos- 
pftaliTed, a catheter should not be passed. In the case of the pros* 
tine pattent, it is bert to leave the catheter m the urethra as perma 
Dent drainage if one is used. When it a not necessary to secure a 
catheter in the urethra, the paoent voids every 15 minares or more 
often if necessary Four speamens ore coUeoed and marked 
1st 15 mmutes 
2d 15 mmutes 
3d 15 minutes 
dth 15 minutes 

1110 collection must be done carefully and all the unne voided 
in dte first 15 mmutes must be put m the bottle so All 

four speamens must go to the laboratory It is a simple matter to 
a lk a linrrr them, using a few drops of 10 per cent potassium hydrox 
ide solution to bring out the red color of the dye, then dflutmg to 
a standard and companng m a colorimeter to obtain the percent 
age rea d i n gs of the dye excreted. There ore many inexpensive 
colomneters. 

In a study of a huge senes of nounal individuals it been 
found that the normal pair of lodncys will excrete. In the 
First 15 minutes 40-42 per cent of the dye 
Second 15 minutes, 18 per cent 
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Third 15 minutes, 8 per cent 
Fourth 15 minutes, 7 per cent 

A shift of the peak of excretion to the second, third or fourth 15 
m mutes indicates impaired renal function and requires study 

Many other tests have been used, such as the freezmg pomt de- 
terminations as well as tests with many other dyes and chemicals, 
but these are now only of historic value The best tests of reten- 
tion are the various estimations of turea mtrogen, nonprotem mtro- 
gen and creatinine m the blood. These, however, are not strictly 
speakmg tests of renal function 

Exaiviination of Urine for Tubercle Bacilli— This is a 
relatively simple procedure It is almost always dinned mto die 
ears of die student of medicme and student techmcian that it is 
difficult to find and properly stam tubercle bacilli m urme, whereas 
It really is not difficult. 

The practmoner should be reminded that the tubercle bacillus 
is covered with a waxy coat or envelope which generally causes the 
organism to float near the top of the urine specimen After pro- 
longed centrifugation, the organisms are sometimes at the top of 
the centrifuge tube instead of with the rest of the sediment at the 
bottom Our method, which we have used for years, is as follows 

TECHNIC 

1 Gillert a large quantity of the suspected urine, for example, 
all urme passed m 24 hours 

2 Allow the urme to stand m a large jar or container for 24 to 
36 hours at room temperature 

3- At the end of that time, pipet off about 50 cc of the sediment 
from the bottom of the contamer and centrifuge 

4 Transfer some of this sohd sediment to a shde and stam with 
carbolfuchsm (see below) 

5- If tubercle baciUi are not found, pipet off several centrifuge 
cubes full and spm for 25 to 30 minutes 
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6. Exanune dm sediment (using the procedure given bcloR ) 

This method gives o hjtd>ef percentage of positive results than 
any odser for the simple reason that the organisms become u*atcr 
logged VI hen the unne is ollov.’ed to stand for 24 to 3^ hours. They 
then lose their buoyancy become heavier than the urinary medium 
and sini. slowly to the bottom. When such a water logged seduneot 
IS centnfuged, the organisms arc more readily found- Once the 
sediment is fixed to the slide the procedure is as follov^'s 

Carbolfuchsin stain is used. This is made up of 1 part of bas«: 
fuchsin and 10 para of absolute alcohoU diluted with 90 para 
of 5 per cent carbolic aad aqueous solution 

1 Flood the carbolfuchsin on the slide and heat rnTf a flame or 
other heater for several minuta or unnl it steams well 

2 When the film is deeply sutned, vi’ash and dip the slide m a 
2 per cent hydrochloric aod In 93 per cent alcohol solunoo, called 
acid alcohol Decolorise vk*Tth this oad alcohol solution unul the 
film shows no red. 

3 Wash the slide m vi-atcr 

4 Stain again wirfi ordinary methylene blue for contrast. 

5 Wash end dry with blottiog paper or gentle warmmg and 
examine under the oil immersion microscope lens. 

There arc other good medKids. In certain laboraroncs the culture 
method has been brought to a high point of perfection and is quite 
reliable. In g ene ra l guinea pig inoculooon should be earned out 
m every suspected case althou^ die results ore not completely 
infallible. 

Exaaunation of Male Genitalia.— The male cxtenul gen 
italu consist of the penis, the scrotum and its contents. Examination 
of the penis u more important than at first appears. The lesions to 
be found arc dealt with in more detail in Chapter 16 "Docajcs 
of the Ex terna l Mole Genitalta.“ 

It a important to recognize urethritis, particularly in the male 
and to make smean for mi cr o sc opic examination. 
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Ti:CHNIC 

Two clean glass slides are essential The urethra is squeezed by a 
stripping motion with the thumb and two lingers of the left hand 
When the drop of pus appears at the meatus, a slide is touched to 
the drop This slide is used to make a thin spread on the second 
slide With a little practice, better spreads can be made this way 
than with a platinum loop When the discharge is profuse, it is 
necessary to squeez.e out the first part and then cleanse the meatus 
with a pledget of cotton before obtaining the specimen It is impor- 
tant to make thin smears or spreads It is not necessary to heat the 
slides to fix the film, merely dry them The dried spreads are stained 
with ordinary methylene blue for the first observation Extra smears 
may be made for study by Gram’s staining method if that seems 
necessary 

Ordinary observation will detect iihimosis Paraphimosis calls for 
immediate treatment which consists of replacing the retracted fore- 
skin on the glans penis (See Chapter 16 for details on phimosis 
and paraphimosis and their treatment ) Palpation may reveal 
plaques along the shaft of the penis Any open lesion should be 
carefully examined since primary syphilitic sores take on many 
variations Precanccrous lesions, like the various types of warts and 
persistent or recurring lesions, should be viewed with suspicion and 
observed again and again 

Scrotum and Its --Examination of the scrotum and its 

contents is exceedingly important It is well to have palpated a 
number of normal types so that the normal is clearly fixed in mind, 
otherwise, a normal epididymis may be mistaken for a small tumor 
It is so important that the small or early teratoma be found tliat 
every small lump that seems to be in the testicle should be examined 
again and again, but gently lest stray malignant cells be broken 
loose to become implanted in distant fertile soil. Eurther, we would 
advise excision and detailed study of every such lump (for further 
discussion, see Chapter 16) Hard lumps in the epididymis suggest 
tuberculosis, which is a common disease of this organ The small 
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hAfd tesoclc u frequently gummatous, m which case the patient i 
Wasscrmann rcacoon is positive It is important to distmguub 
hydrocele berma and rumor which may occur alone or coocisL It a 
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FiO. I- — Anttomlc relAQooihip of nnoarr bluldef uid male gcDUal Ofgana. 

tometuncs difficult to distinguish between hydrocele and sperma 
tocele When aspirated by means of a needle and hypodeonic 
syringe, the former has a dear fluid and the latter a milty fluid 
which, under the rmscroscope a found to contain millions of sper 
nmtozca. The ipennacocele a literaify a senes of cysts of the epjdi 
dyma. Diagnosa of vancoceic a important, but the finding of small 
vancocelei had best not be dadosed to the paoent (sec Chapter 16 
for further details) 
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Exammatton of the Prostate —The prostate is one of the hidden 
organs The importance of makmg a rectal examination is twofold 
( 1 ) to examme the prostate, and ( 2 ) to examine the rectum The 



Fig 2 — Female bladder, showing vesical and urethral lesions 


patient can be ex amin ed with the gloved mdex finger, and much 
can be learned by simple palpation The normal prostate is about 
the size and shape of an edible chesmut If one exammes the pros- 
tate m every patient as a routme, the sense of what is normal will 
soon be developed One must not fall into the error of palpatmg 
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a full bladder and thus bang muled into believing that a very large 
prostate u present. A stony bard prostate nearly always means 
cancer We say "nearly always" for in a few ca s es the prostate is 
hard and it is not omccfous. Sometuncs prostnoc calculi can be felt 
by rectal touch They may be extremely hard and fixed, and some- 
times actual crcpitanon can be elicited. This subject a more fully 
discussed in Chapter 14 

The Female Urethra,— T ins important organ is about 1 14 in. 
long It a the scat of many painful disorders nduch arc described m 
Chapter 18 It is important to examine the vanoos exudates nhich 
can be s q u e ex e d out of the urethra. Strictures occur more often than 
IS generally supposed. Tumort arising from Skene s glands and 
metastatic growths from the cerra arc not u n r o mm oo. The two 
oornmniTesr Icsroos are die ordinary caruncle *md pamaJ prolapse 
of the urethra. 

Ex£mtn4ttoii of tbe — ExaminaaoD of the bladder ibould 

begin with palpaaon of this organ through the abdominal walk 
In tbe female, himanttfll exammacion con be done with one band 
m tbe vagina and the other on the suprapubic region. In this 
m an ne r turnon with hard bases and large stones can be identified. 
Tbe older method of passing a stone searcher which was nothing 
more than a slender metai sound with a rounded bulbous end, into 
the bladder and ebatmg a click when a stone was encountered, is 
still valuable for diagnosing stone m the bbuldcr When pretence 
of a stone a noted by dm method, tt is simple to confirm the dmg 
oo*is by cystoscopy or roentgenography 
Examination of the nnrv os vpas stared before, may constrtnte 
one method of daemiinmg the pathologic wmdiaon of the bladder 
Cystoscopy —We believe that the cystoscope a a dagnosoc 
mstrument which more and more pracotiODera should learn to use 
Some special training is, of course, necessary Practically all medical 
Sr^duitei of the past 15 years have had at least a rotating hospital 
lutemshjp that included some cystoscopy 

By following the simple rules and suggestions presented here, tbe 
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practitioner should be able to do a considerable amount of satisfac- 
tory diagnostic work, particularly in female patients 

To make a cystoscopic examination of a male patient, one should 
have had considerable cystoscopic training, since instrumentation 
of the male urethra is not to be approached lightly There are certain 



I'lc, 3/J — Parts o! Drown-Ducr/;cr q'stoscojrc From left to rtgbt slictuh, obser- 
vation ttlestojie, obturator, double catlictcriT'ing telescope, cord to carry current 
(tom battery to lamp, two ureteral catheters, water connector, connector for 
J uer syringe to ureteral catheter, and light carrier which connects cord to 

cystoscopc 

contraindications to cystoscopy in cither the female or the male as 
far as the nonspccialist is concerned These are (1) acute retention 
of urine, (2) fever and chills, (3) infected urine from infected 
bladder or kidney, ( 4 ) infected urethra (cither male or female), 
(5) stricture of the urethra, (6) prostatic hypertrophy, (7) anuria 
Modern cystoscopes have small caliber and large visual field A 
universal cystoscope for use by one who is planning only diagnostic 
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pfoceduro u the new Brown Boergcf no 16 made by the Amer 
tr^n Cystoscope Makers. Thu Irttle mstrumem has a wonderful 
TBual field which looks at a right angle to the long axis of the tele- 
scope pertjcopc fashion. If one can afford two cysroscopcs, the sec 
ond one should be the McCarthy 4 obbque panendoscope The new 



Tic. 3fl — Ptrti (rf McC»rtiiy cfttoKOfie. From left to nfhx no. 22 ih«»*rfT, 
tod m obtomor oa 24 tbeuh, uid ns obnimor combloaxioa obtemdoa and 
cuhetemina telncope- atbner coanector Ugbi carrier olhmr foklc; wMcr 
coaoector anH bgfat cord. 

68 A lens has a 15 degree forward looking system winch a also 
valuable for viewing the urethra, particularly the prostacc wfvl the 
female urethras 

For cystoscopy the necessary eqmpment indodes 
1 Cystoscopc 

2 . A source of adequate sterile water in a dosed gravity system 
3 Lubneatmg jelly 
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4 Metycaine crystals 

5 Metycame solution, 2 per cent 

6 Sterile cotton applicators on wood sticks 

7 A battery to bght the cystoscope 

8 Cord to the cystoscope 

TECHNIC IN THE FEMALE 

1 The cystoscope is sterilized by washing it with soap and warm, 
not hot, water, using a soft brush to get in all the crevices It is then 
placed in a bath of 1 5,000 mercury cyamde solution for 20 mm- 
utes, which will sterilize the instrument thoroughly 

2 The water source is important By obtaining the bottles or 
contamers supphed by Abbott Laboratories for mtravenous sahne 
solution, a closed sterile system can be had The tubmg leadmg from 
the bottle is connected to the cock on the side of the cystoscope 
Sterile water can then be used to fill the bladder and distend it 

3 The cord and hght are then tested and adjusted 

4 The patient is prepared by removmg all clothmg and donmng 
a clean gown. 

5 Next the patient is placed on her back on a suitable table with 
leg rests of the Bierhoff type 

6 The vulva and urethral meatus are cleansed with soap and 
water, followed by mercury cyamde solution 

7 Next a cotton apphcator is dipped m 2 per cent metycame 
jelly, shpped gently mto the urethra and allowed to remam there 
for two mmutes to anesthetize the urethra The bladder is then 
emptied with a sterile, soft rubber catheter and about 10 cc of 2 per 
cent metycame solution is mtroduced mto the bladder through the 
catheter 

8 The cystoscope is picked up out of the mercury cyamde bath. 
Its tip IS dipped m the lubricatmg jelly or glycerm (never use vase- 
Ime, mmeral oil or other oily substance) and mtroduced mto the 
bladder 

How to See —In usmg the cystoscope, one should imagme that 
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the instrument u in the center of a clock dial (Fig 4) The 12 
0 clock point IS straight up and tincc the patient u lying on her 
Karl, thu Will point to the anterior abdominal wall Whenever 
tvtter 15 allowed to run into the bladder through the cyscoscope a 
little oir 15 inadve r t en tly introduced, and this air collects at the 
hi £;hf 5 T point m thc form of a bubble The bubble marks the 12 
o clock point on the imaginary clock dial Directly opposite is the 



A B 

rm 4. — LnajjaaiT dock dkl to ud io oncotuwo '■ndi tbe cy »t o»copc With 
the pctieot oo hu back, the bubble in the bloddef lodicates 12 oclock and 
the middle of the tn^oo. 6 odock. 

6 o clock point, and this ts in the middle of the tngon- At the 8 and 
4 o dock poino ore the right and left ureters, respectiveJy 
There are three essential movements of the cystoscope m thc 
hands of the operator (I) a rotary movement, (2) a swmgmg 
latend or up-and-down movement, and (3) an m and-out move- 
nicoL These three maneuvers and combinations of them will enable 
the cystoscopist to see the entire inside of die bladder To perfect 
the technic without subjecting paocnts to needless cystoscopies, an 
ordinary rubber ball 4 or 5 m. m diameter will prove a useful device. 
A heiruspbenc sht is made, dmding it mto almost two halves, 
adhesive plaster to form a hmge to hold the "lid" on. A small 
bole u then made below just large enough to admit a cystoscope 
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and to represent die uredira The inside of the ball can be painted 
to resemble the normal bladder Two small holes can be punched 
where the ureters should be With this device one can, by practice, 
become proficient m use of the cystoscope 

In order not to miss important pathologic changes, it is necessary 



Fig 5 — Section of the bladder showing the trigon, urethra and ureteral orifices 
(Courtesy of the American Cystoscope Makers, Inc.) 


to follow a routine in observing the interior of the bladder First, 
the instrument is rotated toward the dome or vertex of the bladder 
which, with the patient in the dorsal position, is the anterior superior 
portion Tlie bubble rests at this point The anterior edge of the 
sphincter of the internal urinary orifice can be seen here Next, the 
instrument is rotated to the left and right to inspect the lateral walls 
of the bladder Wliile carrying out these movements, the instrument 
IS moved in and out so that the entire area can be inspected It is, 
of course, necessary to overlap the visual fields so as not to miss any 
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port of the area. The area of the po*tcr*or wtiII and tngon a 
ipcctcd lajL The tngon is the tmnglc formed between the 
ureteral onficcs and the mcemal oniur) meanis, and at least 75 



6. — SbcrniQ* bow ooe k)okj at ii*ht aoflca to the loojt aili of the cyjto- 
•cope. OrienoLtMo u obcxlned by koowtof the poaition of tbc tmbble aiuj the 
tngoo. (Coortcfy of the Amtnaa CynoKope ilalcm, loc) 

cent of the pathologK lesions seen arc m nnff around thi< area. 

to 5##— One should observe overhanging fronds or irregu 
landei around the internal urinary meatus in the female *111650, in 
general, have no significance whatever although they are thought 
by lome urologists to be important. 


^ k 
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and to represent the urethra The inside of the ball can be painted 
to resemble the normal bladder Two small holes can be punched 
where the ureters should be With this device one can, by practice, 
become proficient in use of the cystoscope 

In order not to miss important pathologic changes, it is necessary 


1 



riG 5 — Seaion of the bladder showing the trigoii, urethra and ureteral orifices 
(Courtesy of the American Cystoscope Makers, Inc) 

to follow a routine in observing the interior of the bladder First, 
the instrument is rotated toward the dome or vertex of the bladder 
which, with the patient m the dorsal position, is the anterior superior 
portion The bubble rests at this point The anterior edge of the 
sphincter of the internal urinary orifice can be seen here Next, the 
instrument is rotated to the left and right to inspect the lateral walls 
of the bladder While carrying out these movements, the instrument 
IS moved m and out so that the entire area can be inspected It is, 
of course, necessary to overlap the visual fields so as not to miss any 
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part of the trea. The area of the postcnor wall aod tngon u 
tpccted lart The tngon is the mangle formed between the 
oreteral onficei and the mrcfttal unnaiy meams, and at least 75 



trifoc. (CoQTtwr of the Amedom Crwcucope Miken, Inc) 

cent of the patbologu. leuoni ieco are m and around this area. 

to Set —One should observe overhanging fronds or irregu 
larmes aroond the internal unnary meatus m the female. These, xn 
ficneral, have no significance whatever although they are thought 
^ •oioe urologiso to be important. 


9 I I 
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In inspecting the trigon and ureteral orifices a great many dif- 
ferent variations can be noted One should note the ureters on each 
side, for sometimes there are extra ureters Rarely, there may be as 
many as three ureteral orifices on one side If there is mild mflamma- 
tion of the bladder, it is likely to be centered around the trigon and 
should be seen as a defimte zone of redness which ends sharply about 
the level of the ureteral orifices 



FtG 7 — 1, the cj'stoscope m position 2, ureteral catheter is ready to enter the 
ureter (This and Fig. 8, courtes}' of the American Cystoscope hlakers, Inc) 

The condition of the bladder mucosa should be noted. Ordinarily 
the mterior of the bladder is salmon-pmk, with blood vessels clearly 
seen on the surface In inflamed bladders the mucosa is dull red and 
the blood vessels are obliterated The mterior of the Negro bladder 
is a deeper red than that in the white race Since the view is distorted 
by overdistention or a nearly empty bladder, the amount of fluid 
contained in the bladder must be carefully gaged 
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PapUJomas aod bladder turnon are oot difficult to detect, but xt 
B important to know uhat they look Iflcc for there are many vam 
Dons (sec Chapter 13) 

Sooietimcs the ureteral openings appear as round, watery balls 
Of cysts such endings are called u r e ter oceles. They are rare but 
sometimes cause many unpleasant symptoms. 

Stones in the bladder are easily detected because they can usually 
be seen as ’t^hlte rounded phosphatic deposits. 


PcaV ti HV ru*" nl 
1' nit 1 1 \ Aa J 



Tig. 8— .Uretml ctihrms haie b«a ptuheJ op the urnm ro the Luiocri. 
The CTRovope mill no» be «i(}vJr)wo. Iraruif: the athctcri m the nrtten. 

One may mjcct indigo camunc wwravcoousl) and observe iMih 
4 cystoscopc the appearance time and concentration of the dye 
at the ureteral orifices. This ts known as itreieroscopj and is an 
important rapid test of kidney fuoaton. If no dye appears from 
one side and plenty of dye appears from the other one may con 
dude that one kidney ts not funawning Howes er repetition of the 
on another day and more study are adiiuble before a kidney 
u condemoetk 

Dnrerticub of the bladder arc also imporunt They appear as 
tounded holes which look like complete defects m the 
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These can be filled with opaque medium and stereoroentgenograms 
taken to determine their size and position (Fig 9). 

Ulcers of the bladder may be founi In Chapter 13 we desaibe 
more fully the kinds of ulcers to be seen. The commonest is Hun- 
ner’s ulcer, which is often not easily diagnosed and is frequently 
missed even by specialists in urology If the symptoms which accom- 
pany this disease were kept in mmd, the condition would be much 



Fig 9 — Large diverticulum of bladder with several smaller ones, and fibrous 

contracture of vesical neck. 


more frequently diagnosed. Bnefly, its diagnostic characteristics are 
(1) pain when the bladder is full, (2) pam at a definite spot, 
nearly always directly over the ulcer, (3) clear urine, no pus or 
blood early, (4) frequent and painful urination, day and mght. 

Radiography antd Urography —Radiography is the hand- 
maiden of urology. No two specialties are more closely linked 
Almost every practitioner today has a small but efficient diagnostic 
x-ray apparatus as a part of his equipment. 

The plain x-ray plate of the urinary tract, or what is generally 
called the ICU3 (kidneys, ureter, bladder) plate, tells much. Eveiy 
urologist who has passed his specialty board is an expert in the 
mterpretation of x-ray plates It is not too much to ask the specialist 
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JT ha opmioo on anj plate the pracaaoner may make. The making 
E good x-ray plates a a technical job that can be done well by 
oyoae w«h a lode training. The intcrpreation of the plates a 
i^y specnliied. The instructions that come with every new x ray 
iitfit generally tell the technical details of how to make plates of 
le ranoos parts of the body A fe?. fuggesoons on bow to get good 
idney and ureteral fillings on intravenous urographtc plates v.t11 
c given here. 



Fas. 10 -Ureter*] othftef peoetnmi areter*! iwll mad opaque roedium wmi 
iOIaied Into rctroperitooeml ip»cc mJoog the coune of the umcr Thb cmuied 
DO cof oirmjd rnymptewu. 


TECHNIC 

The panent who is ambulatory and not chronically constipated 
needs little or no preUminary catharsis as preparation for mtra 
venous urography We have no difficulty with intestinal On the 
other ha nd , after a few days m a hospital die gastro-intestmal tract 
of the tame type of patient has and fecal matenal, and castor 
nd a needed, followed by engmn to cleanse the tract. The paaent 
coming to the office thould be ordered to no fluids from 6 
o clock the night before and to come without breakfast. 

Solcaom of diodrast or neo-iopax can be used for the opaque 
niedium. A semitrvrty test should be made on e very patient, for use 
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of tliese apparently inert substances is not without danger In the 
test a drop of die solution should be placed on the patient’s forearm 
or upper arm, spread around and allowed to remain for mo or three 
minutes If die substance produces a red zone in a few minutes, it 
should not be given intravenously because die patient is sensitized 
to It and wdl probably have an untoward reaction If no skm re 
action occurs, it is safe to inject die opaque medium, but with certain 
precautions ( 1 ) The solution should be warmed to body tempera- 
ture ( 2 ) A fine needle, say 24 gage, should be used and as long as 
five or SIX minutes by actual tmiing should be taken to make die 
injection Seven or nme minutes after die injeaion is completed, 
the first plate is taken If good plates are obtained dien, anodier 
plate should be taken immediately However, if nothing appears 
during diat time, dien a plate should be taken in 15 minutes and 
another in 30 minutes Sometimes the "dye” (or opaque medium) 
does not appear at all and die attempt to visuahze the urinary traa 
IS a complete failure A furdier function test should dien be made 
to see whedier function is so low that the dye cannot be visuahzed, 
use of diodrast or neo-iopax in itself is a kidney function test 

In succeeding chapters will be shown pyelograms of typical cases 
of various diseases of the kidneys, ureters and bladder If these are 
carefully studied, correct diagnosis can be made in many instances 

Hematuria 

Genito-Urinary Causes — ^There are seven cardinal conditions 
arising in the genito-unnary tract which cause hematuria 

1 Papilloma of the Bladder — Aside from nephritis, diese lesions 
are by far the most important from the patient’s point of view The 
more astute older physicians always regarded painless hematuria 
pathognomomc for papilloma of the bladder, and that assumpdon 
was correct Bright red blood passing painlessly from die urethra, 
in male or female, aged 30 or more, calls for immediate investi- 
gation 

One must keep in mind the fact that all papdlary growths in the 
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bladder are malignant, even though some pathologists persist m 
reporting certain bladder growths as benign papillomas. Clinically 
they are malignant and vary only m degree Some pathologists grade 
them 1, 2, 3 and 4, in increasing order of malignancy Papillomas 
often change from grade 1 to grade 4, spreading by implantation 
When a patient with painless hematuria presents liimself, he should 
be ])lainly told of the possibilities and a cystoscopic examination at 
a hospital should be insisted on If a small papilloma is found, it 
can be studied immediately by biopsy and often permanently de- 
stroyed by desiccation with the electric current After that, the 
jiatient should be examined carefully at intervals of 90 days Cysto- 
scojiic examinations at these intervals are imperative, since there 
may be recurrence without even microscojiic red blood cells showing 
in the urine Treatment, therefore, is surgical, 

2, Tumor of the Kidney.— The blood may come directly from the 
kidneys. Such a discovery in connection with painless hematuria 
should be followed by complete cystoscopic examination Jt is of 
the utmost importance to discover the functional state of the good 
kidney, for until that is done no operative procedure on the sup- 
posedly jiathologic kidney should be undertaken X-rays of bones 
should be made in the search for jiossible metastases 

3, Tuberculosis of Kidneys, Bladder or Genitalia —GenitaX tuber- 
culosis, including renal tuberculosis, sometimes produces hematuria, 
although this is not coastant, 

4 Calculi.— h calculus anywhere in the urinary tract— kidney, 
ureter or bladder— may cause marked hematuria because it trauma- 
tizes the structures contiguous to it This is due to the rough exterior 
of the stone which is sometimes covered with sharp sjiiculcs of hard 
cry.stals Inflammation around the stone also plays a jiart However, 
most calculi have smooth surfaces and do not cause bleeding 

5 Prostatic Hypertrophy — Jt is not generally recogni/cd that the 
benign hyjiertrophicd prostate bleeds more frequently than the 
malignant one One is misled into suspecting malignant disease 
when one secs blood flowing without ajijiarent cause. The prostatic 
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patient asnally has acute <l 5 TOm and pain m the region of the 
prostate trhen the blood appears. Sometimes the hemorrhage is 
msstve and soon fills the bladder with cloti- 

6. Uretbrtits and Stnctures — Urethrms m certam instances catises 
marked hematuna. 

7 Cystitis —There is great ^'anatlon m both seventy and type of 
tha disorder It is discussed fullj in Chapter 13 

Syste>.iic Causes.— Many senoos systemic diseases are accom 
panied by varymg degrees of hemaruna. In nearly every instance 
die bleeding is renal m ongm and due to die accompanying nephn 
tB. For this reason, many writ er s ha\*c named nephnra as the num 
bet 1 cause of blood m the unne One might as easily dmde the 
causes into local and general, and medical and surgical since the 
systemic group of causes falls almost entirely into the medical group, 
vhile the lesions of the getuto-ormary traa come pnnapally u ithm 
the scope of the surgeon. 

1 Sephniu — Glomerulooephricis is the pnnapai cause of beraa 
tuna. The blood may appear in the unne as a smoky opaaty as 
ccncroscopic red blood cells and occasionally as massu'c bilateral 
renal bleeding. 

2 AcMtt Inftctious Dueases and the Exanthemas —Many severe 
diseases, such as pneumonia, scarlet fever smallpox, the various 
types of m ala r ial fever typhoid fever typhus fever Rocky Moun 
rain ^jotted fever and similar systemic diseases dirow such a burden 
on the kid n e ys that toxic nephnns is set up which liberates blood 
m the unne and ts in reality a hemorrhagic glomerulonephritis- 

3 Lccalntd Infections unb Systemic Reactions— Cenzm local 
°cd infections either adjacent to or at a distance from the urinary 
rract may cau s e hematura from the nephrms set up by the disease 
A few such causes are empyema caihuode, appendical pelvic and 
hver absoases, pentomm, osteomyelitis and similar infections- Occa 

an appendical abscess overlies the ureter in such a fashion 
as to cause local mflammanon m die ureter and some blood in the 
nnne, both microscopic atwI gross. 


44 UROLOGY IN GENERAL PRACTICE 

4 Blood Dyscrasias —Almost all patients with a blood dysaasia 
have hematuria some time m the course of the disease Among these 
blood diseases are the various anemias, permcious ane mia , leukemia, 
Hodgkm’s disease, hemop hilia , erythremia and purpura Syphilis 
may account for a small number of cases Purpura (of which there 
are many variations) may cause rather severe hematuria 

5. — Certam drugs and chemicals have a defimte irritatmg 

effect on the kidneys One of the latest drugs, or perhaps it should 
be designated a chemical, is mandehc aad Under certam conditions 
some of the sulfo nami des may produce mild hematuria It is well 
known that m cer tain mdividuals turpentme taken mternaUy causes 
hematuria Urotropm, or methenamme, m large doses frequently 
causes hematuria Cantharides, bichloride of mercury, lysol and 
many other drugs and chemicals will produce hematuria because 
they set up chemical nephritis 

Pam 

Pam is an important symptom The physician has no way of 
knovidng the degree of pam except from the patient’s statement and 
his actions Undoubtedly what is unbearable pam to one person is 
merely an armoymg ache for another In this brief outhne, pain 
will be considered from its anatomic source, i.e , the pain distribu- 
tion of the organs affected 

Pam Arising from the Kidneys — The patient frequently states 
that he has pam over his kidney when, as a matter of fact, the pain 
does not onginate m that organ The surface distribution of pain 
ansmg from the kidney has been demonstrated both clinically and 
experimentally If the costovertebral angle is taken as a center and 
a circle with a radius of 5 cm is drawn around this center, the area 
of pam which arises from the mterior or pelvis of the kidney will 
be mcluded. The p am may be described by the patient as sharp, 
cuttmg, lancinating or stabbing, dull or heavy achmg, throbbing or 
a feehng of fulness or pressure The pain that arises from stretching 
of the kidney capsule, when the kidney itself is obstructed and filled 
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with unne has more surface distribution than that prcviomly 
menoooed. 

Rnul Colic —The chmcal picture of violent renal colic has been 
seen by almost cveiy praetTOoner bat a desenpaon of severe renal 
colic a oot out of place at tius point. 

One might rate that the paoent has do warning. Suddenly, out 
of a clear sky and nsually just after ansmg m the morning the 
patient is sened with a lightning like paroiysm of pain so severe 
and agonmng that he tcon at the affected side and rolls on the floor 
He twists constantly rolling from side to side to get away from 
the demon in his vitals. If he can speak at all be may tell you that 
the pam n cntnng bonng homing or use any other term be can 
think of at the moment. The picture of a patient m the agony of an 
toad: of renal cobc should be burned into die mbd of every prac 
tmooer of medicme, Onsn is sudden pain o intense No matter how 
phlegmatic or stoical or stout hearted the individual may be he 
succumbs CO the body racking violence of the pain, 

“Ihe pain generolly itarti in the kidney area around the costo- 
vertebral angle and sotnenmes seems to go through to a pomt m 
the front of the abdomen. It radiates down along the course of the 
ureter a never radiates upward (gallbladder pain does) Some 
tunes the -whole of the affected side becomes not only rigid but 
tender The patient usually has a normal or sobnormal temperature 
during the attack and generally fa pale and covered with cold, 
dammy sweat. Feet and hands arc cold and the pulse is thready and 
rapid, the rate usually afound 100 He feels ill and retches, even if 
he does not vomit, though vomrong a often an accompaniment. At 
first he TOffliti recently eaten food and later bile and blood-stained 
mucui. If the abdomen is distended anti rigid on the right side and 
diere a constipation, the practiaoncr who sees him may think he 
has an intra abdominal lesion, such as an appendical attack or an 
obstruenon. If the paoent has had prcvioas attacks, be 
teco gDfTet hfa own trouble and tells the phyikian he is having 
^uothcr "stone artackT 
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If the calcTxIus has entered the ureter and is somewhere m its 
upper durd, the pain may spread down along the course of the 
ureter to the "ureteral focal pomt of pain7 mto the gemtalia and 
down the inside of die thigh As the calculus moves down with each 
intermittent attack of cohc, the distribution of pam changes but 
always foUov'S the same general pattern. The area of distribution, 
as shown by our experimental studies, is remarkably constant As 
the calculus nears the bladder, symptoms of frequency and dysuria 
develop Blood may be present in the urine m amounts varying from 
a few microscopic cells to gross hematuria 

Ureter . — It is important that the physician know the surface 
distribution of pain arising from the ureter Our research work has 
shown that different levels nf rhe ureter have definite surface areas 
to which they are referred. The surface area to which pain arismg 
in the ureter is distributed is as follows* beginning over the crest of 
the ihum and proceeding down just medial to the mguinal region, 
to the genitalia and down the inside of the thigh and leg to the toes, 
sole or heel. The constant pomt of ureteral pam is on each side of 
the midline and just beyond or below a line drawn between the 
anterior superior iliac spmes The various levels to which the pain 
is referred vary with the mdividual (Tig 65, p 2l6) 

77^e Bladder — The normal bladder when distended with unne 
causes pam and an intense desire to urinate The combinanon of 
pain, difficulty, bu rnin g, frequency, etc, is called dysuria In paralysis 
of the bladder and sometimes in prostatic obstruction, the bladder 
dilates to tremendous capacity without causmg pain or even percep- 
tion of fulness A stone in the bladder may cause a burning pam 
referred chieflv to the deep urethra, perineum or end of the penis, 
and sometimes to the scrotum and down the inside of the thi^ 
Suprapubic pam is just above the symphysis in the midhne The 
patient generallT knows when he has pam in the urinary bladder 
and can describe it accurately enough that the physician may m- 
vestigate the cause. 

'The Pr •'i7a7 € — Sensations ansmg from this organ mclude a deep 
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arfiing tQ tbc pcnncom, ft pam m the rectum, a teasing desire to 
nnrttte, vague, indefinite nprapobic pain, pain r ef e rr e d to the sacral 
or lumbar region or pain referred to the end of the penis. Frequency 
of minftoon caused by mflammatioQS of the prostate is generally 
accompanied by burning smarting and aching m the penneunL 
Pun arising from the tngon, prostate or posterior urethra cannot be 
djtsonguuhed. 

Thi Stmtrud VtsiclsS —Pam axtsmg from these organs a in no way 
different from the pain sensaoon generated by the prostate, and only 
careful mvesaganon vail reveal the true source of the trouble. 

Tb* Urethru.— The patient con always recognize pom in the urc 
thra, which is the seat of many infiammations and diseases. Acute 
gooococac mfecaoni are recognized even by the paoent, and the 
pun a diaracteascc. Stneturo of the nrethra may be painless, but 
u certain tunes the pain may be re f erre d to the glons perns even 
tboD^ the source a m the deep or postenor urethra. Spasmodic 
comticnires of the urethra occur from many different causes. 

Tht Spermatic Cord —Pain m the spermatic cord ts usually called 
* neuralgia. It may be due to many causes, not the least of which is 
o ngrat i£ed sexual desire. Such pam m the spermatic cord may also 
1*1 and often a, the prodromal sign of epididymitis. 

TertuUs end Epididymis m the testicles, or testicle is a 
*vere aching stckeoing sensatkm. Trauma is probably the most 
bc<rient cause of sudi pam. The various inflammations which affcCT 
fi* cpididynm will also affect the tesacles. Rapidly growing tumors 
of the tesodc are sometimes painfuL In acute epididymitis the pain 
®*y be due to the inflamed or swollen epididymis, to extravasation 
of utmc or to some gross leuon which b of more concern to the 
psuent than the pam which may arise from it. 

Disiurbences of Abctmrrtion 

Under tha general beading come frequency painful urination 
%*Dna, difficulty polyuria, obguria and anuno, incontmence, uremia 
wid enareus. 
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300 cc ontpct per dap anana or total luppression of unne map be 
HDpeodmg 

The differcoce betwe en anuna and retention of unne should be 
recognned. Anuna means that no uniw is produced bp the kidneps 
while retention of unae means that onne is s ecr e ted but none con 
be passed because of obsmscoon. 

Incontinence —Incontinence of unne map be due to paralpsis of 
the bladder obstruction of the urethra or prosate which causes 
die bladder to fill to capacrtp and overfiow of unne a httle at a 
tune, malung a continnaus dribble. This a sometimes called para 
donaU mcontioence, te., inconancnce with a full bladder or over 
flow mconnneoce 

l/rewii.— Urema is a spstcmic disorder whidi resula from reten 
ten of in excess of certain unnaty waste products. If for instance, 
certuQ mtrogenoos products are not excreted bp the iadneps, the 
oreaiic sate develops. Uremia* of coarse, map also be caused bp an 
obstrccoon m die bowel t^hidi also produces retention of aitrog 
coons pfo docfs , It ts a strange fact that certain individuals map 
with Iadneps which are graduallp failing from have a 

chrotnc uremic state which continues for manp months or even pears. 

Eairnif— EnuresH is dcfirutclp one of the most difficult diseases 
d* pnamooer has to marugc, ijf mdeed, it can propcrlp be called 
a daeajc entity It usually occurs in children. Bed wetting and 
ire spnonpmous terms. However enurrsa u bp no means 
®ofincd to children, for it may be earned over into adult years and 
very embarrassing 

In poucnti with cnoresa it is well, of course to examine the 
md genital tracts thorou^Iy to see if there map be some 
™dco source of the difficulty Certain anomahei, liLe the ectopic 
winch opens beside the urethra or in the cervix of the female, 
constant dnppmg of unne which causes bed wetting We 
^^^'Own luch cases. Also the ectopic ureter whicfa opens in the 
urethra in the male map give nsc tO "cnurcsisr But this is 
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Fre^//encj'— Frequency of urination is a subjective sign of con- 
siderable importance, for it is a common symptom of many urmary 
diseases The patient’s evaluation of it may vary with his tempera- 
ment. In certain women nocturnal frequency may be mduced by 
nervous states from various causes Elderly men with nocturnal 
frequency generally beheve that it is co mm on to all men of advanc- 
ing years Frequency in men past 50 may be a sign of prostauc 
e nl argement obstructmg the urinary bladder and causing inflam- 
matory reactions In the younger individual, it may be a sign of 
tuberculosis of the Iddney. In women it may be the sign of onset 
of acute cystitis 

From a rliniral standpomt, we do not consider as extremely im- 
portant the frequency which occurs only in the wakmg hours but 
does not disturb sleep. Whenever urination is necessary oftener than 
every hour in the day or more frequently than twice a mght, the 
causes should be thoroughly investigated. 

Dysuria — Strangury and tenesmus are terms which were greatly 
favored by all the older writers on gemto-urinary diseases Strangury 
is defined as a spasmodic endeavor to empty an inflamed bladder 
which usually results in a drop-by-drop evacuation. Tenesmus may 
be defined as a straining to empty the inflam ed bladder without the 
outflow of unne Frequency, dysuria and difficulty are often present 
at the same tune, for they commonly stem from the same disorders 
or diseases 

'Polyuria — Polyuria means a great increase in the amount of urme 
If increasing amounts are passed day after day, this suggests diabetes 
insipidus, due to disease of the pituitary gland. Mere mgestion of 
large quantities of water will produce polyuria 

Ohgurta and Anurui — Oliguria and anuria are closely related. 
Sudden dirmnution of the amount of urmary output may be a seri- 
ous sign. Sometimes m the course of various types of disease, the 
amount of urme suddenly diminishes although the intake is appar- 
ently sufficient. When the amount of urine is diminished to 200 or 
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300 cc ontprat per d»7 anona or total roppressioij of nnne may be 
onpendmg. 

The difiercDCc bet w ee n aauna and rctcuGon of unne dioald be 
recognoed Anuna meani that no onae is produced by the lodoeys, 
while r e tenti on of unne means that nnne a secreted bot none can 
be passed because of obstruction. 

Intonimtnc* —laconaoctKt of nnne may be due to paralyus of 
the bladder or obstruction of the umbra or prostate which causes 
the bladder to fill to capacity and overfiow of unne, a bttle at a 
tune, making a cootmoous dribble. This is sometimes called para 
doDcal iacQuritteoce, lc., incootincncc with a full bladder or over 
flow incontmence 

UrtmU.—XJtcmix is a s yste m ic disorder which results from reten 
tion of an excess of certam unnaxy waste products. If for instance, 
certain tuttogeflous products are not e x a c ted by the kidneys, the 
uremic state developi Uremia, of course, may also be caused by an 
obcfucnoQ m the bowel whicfa also produces rerenoon of nrtrog 
enoos prodocts. It ti a strange fact that ref rain individuals may 
with kidneys which arc gradually fading from disease, have a 
chrome uremic state whicfa contmucs for many months or even yean. 

EMifrtsu --Edarests is definitely one of the most difficult diseases 
the practitioner has to manage if indeed, it <^n properly be called 
a disease enmy It usually occurs m children. Bed wettmg and 
cnoreiB are syoonymons terms. However enuresis is by no means 
confined to duldren, for it may be carried over into adult yeaa and 
^*®rrte very embarrassing. 

In patients with enuresis it a well, of course, to ertmine the 
urinary and genital tracts thoroughly to sec if there may be some 
bidden laircc of the difficulty r<»rfgin anoraoliei, fake the ectopic 
which opens beside the urethra or m the ecrvii of the female, 
constant dnppmg of unne which < bed wetting We 
rave known such cases. Also, the ectopic urciu ^\hich opens in the 
prowatic urethra in the mole may grre nsc to enuresis," But this is 
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not enuresis in the true sense, it is mistaken for the true disease 
One should not dismiss enuresis as a conduct disorder without thor 
oughly examining the patient to discover if an anomaly is present 
If, after a thorough examination, nothing is found, enuresis can be 
classed as a conduct disorder and then belongs more in the realm 
of the neurologist than in that of the urologist Enuresis and its 
treatment are dealt with more fully in Chapter 13 



Catheters and Sounds — Their Uses 
and Dangers 




Catheters— Perhaps n oaly seema to be true that most of the 
acute reteotioiii occur at reroote places aod m the rmddJe of the 
ojght The patMxic u usually sn o^ed male who must have immedi 
ate relief however no age or sex a exempt. Usually the bladder a 
10 distended that it can be palpated at the level of the umbilicus 
and the paaent has been suffering for many boars. Jt Is the practi 
ttoncr not die ipecnlist, who is roost ftequemly confronted (in the 
small hours of the night) with this situaoon. 

The doctor (1) most have the proper tools*' to deal with this 
condition and (2) must know bow and what to do Most of us 
have known patients who carried their pers on aJ catheter m their 
vest pockets or hat bands and used this completely uostenlizcd 
initrumcnt several times daily for many yean without apparent bad 
results. However this is an ex cep tion and proves only bow tough 
the human frame n. With a properly developed aseptic conscience, 
•uch carelessness cannot be tolerated m our methods or thinkinc 
today 

The instruments needed to deaJ wah a case of acute retention of 
urmc arc neither numerous nor complicated. The physician should 
ha\'c m his bag, ready and stenlrzed the following ( 1 ) an assort 
nwnt of catbeten-ioft rubber ordinary 15 or 16 F sac soft rubber 
Coudi tip 15 or 16 F sue woven catheter with Coudi dp a 
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Fig 12 — Catheters, reading from top down four-winged Malecot, mushroom, 
ordinary soft rubber, Foley balloon (the balloon, when inflated, holds the 

catheter in the bladder) 

5 cc Foley balloon catheter, (2) a thumb forceps or Kelly hemo- 
stat, (3) dry cotton balls, (4) a supply of water-soluble lubricant, 
K-Y or similar lubricatmg jelly, (5) alcohol, (6) a large bottle or 
container in which to collect urine 

TECHNIC IN THE MALE 

1 The instruments are laid out on a sterile towel 

2 The meatus is cleansed with soap and water and tlien with 
alcohol 

3 A sterde towel is laid above and below the perns 

4 A small quantity of lubricant is laid on the sterile towel 

5 The hands are scrubbed thoroughly 

6 The catheter is picked up with the sterde forceps, grasped 
about 2 m from the end The outer end of the catheter may he on 
the sterde towel or may be looped between the fingers (Woven 
catheters, which are stiffer than rubber ones, may be grasped with 
the fingers on the outer end ) 
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7 Tbc end of the catheter ts then passed through the lubrtcant 
8. Standing at the patients left side (if you arc right handed) 
the perns is grasped and held up with tbc left hand and the catbetci 
inserted into the meatus and pushed into the urethra with the forceps, 
betflg careful not to touch the forceps n> the meatus. The forceps is 
rtwm placed 2 m. back on the caihcttr and the catheter again fed 
down into the urethra. 

9 When the catheter np reaches the ipbmctef m the mem 
bcanous urethra (the cut-off or compressor nrerhrac muscle) it will 
stop At this point one should by nil means stop the progress of the 
catheter a moment to u-ait for the muscle to relax, then push the 
catheter down into the bladder when the flow of nnne will begin. 

10 In cases of smerare of the urethra* the catheter will pass no 
farther than the obstructing stncnirc and something else must be 
done. 

11 la cue of hypertrophied prostate the angulation of the en 
larged and dutorted gland ts next met with. If the ordinary soft 
rubber catheter cannot malf' die cum around the almost right 
angled bend in die prostadc urethra, the Coude catheter must be 
tned this will usually pc»«- 

If the padenti bladder has been greatly distended for a long 
tune, rt is much better and safer not to dram off all the unne at one 
ome in other words, decompress the bladder take off only enough 
urme to make the patient comfortohle. One should not malT the 
error of withdrawing the catheter m the expectation that the patient 
will To«l normally the chances are that the pbyxcian will have to 
return in a few hours to re p e a t the carhctcrmitKm, so the catheter 
should be fiwened in the urethra lo the first place. To do ihu, the 
eathetet is secured with adhesive strips. First, five strips of adhesive 
tape about % m. wide are prepared four of the strips should be 
ul long and one IVi m. long The next step is to dry the perns 
wid the part of the catheter to which the adhesive str ip s are to be 
Then three of the long smps are placed to secure the cathe- 
ter to the penis and the short scrip a wound around the other ad 



54 UROLOGY IN GENERAL RRACTICE 

hesive strips and the catheter close to the meatus The remaining 
long strip is first looped and stuck together to form a flat loop, then 
this IS fastened around the shaft of the penis over the longitudinal 
adhesive strips, the purpose of this loop being to take care of any 
expansion m case of an erectiom 

To decompress the patient’s bladder, a notch is cut in the side of 
an ordinary wooden golf tee and the tee is boiled This tee is placed 
m the end of the catheter, and a drop-by-drop flow will gradually 
decompress the bladder in a few hours One should make sure that 
It will drip faster than the flow from both ureters— 120 drops a 
minute is about right Another tee, without a notch, should be at 
hand to plug the catheter, to use later The patient can there empty 
his bladder by simply removing the plug The patient can and should 
be up and about. If the physician has one of the balloon catheters 
with a 5 cc capacity balloon and if this will pass mto the bladder, 
no adhesive strips are necessary since the balloon when mflated with 
5 cc of w'ater holds the catheter securely in the bladder The patient 
should be given a sulfonamide, either sulfacetimide or suLfathiazole, 
71^ gr three times a day after meals. (For a fuller discussion of 
sulfonamide therapy, see Qiapter 20.) 

CATHETERIZATION IN THE FEMALE 

This is not essentially different from male catheterixation. It e 
most commonly’’ done (and sometimes badly) by'^ student nurses 
Actually^ it is more diflicult to catheterize the female aseptically 
than the male The necessary' equipment is the same as for male 
catheterization. 

1. The %ailva is cleansed with soap and water Instead of alcohol, 
an aqueous antiseptic like 1 5,000 merthiolate solution is used. 

2 If the patient is of a ner^'ous temperament, a cotton applicator 
dipped m lubricant contairung a local anesthetic, such as metycame 
4 per cent, is placed in the urethra before passing the catheter 

3. It IS seldom necessary' to decompress the female bladder even 
when it has been distended for a long time 
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4 The catheter u grasped with the forceps, the ap of the cathe- 
ter dipped in the inbneant and passed through the urethra into the 
bladder If it is necessary to leave the catheter m the urethra to 
dram the bladder it is better to use the balloon catheter or a four 
svmg ilalecot catheter 

5 The same arrangeroent for penexhe emptying con be used as 
m the male The golf tee serves well here alsa 

So far we have said nothing about metal catheters There is no 
mote wicked and dangerous msmiment in all surgery than the 
curved metal catheter ^'hethcr made of peuTcr brass, nickel silver 
or gold. It IS a completely unnecessary instrument. A woven Coudrf 
atbeter will pass anywhere that a metal one will pass and will do 
so safely The danger with the metal catheter is in creatmg a "false 
passage. Tha means that the catheter has punctured the urethra 
and IS tra\'eling along in the tissues beside the urethra. It can readily 
he seen how this can come about when one considers the datortiofl 
of the prostaoc urethra prodoced by cettam prostaoc enlargenieiits. 
When t false passage is made beside the urethra it becomes difficult, 
even for en expert, to insert any sort of catheter into the urethra 
and have it reach the bladder Inflammatory processes ore set up 
which may end in infecoon ond death. Wc have seen literally scor es 
of mch cases. Sometimes the only solution is to establish suprapubic 
drainage of the bladder and msert a suprapubic tube When the 
urme a thus diverted, one can safely wait unci the inflammatory 
process subsides and then undertake surgery of the prostate. 

Not quite as bad, bet still dangerous, is the curved re -enforcing 
styla which is used to stiffen the catheter and curve it to the urethra- 
We have teen thu become an instrument of death also The cp of 
the metal guide on the stylet is apt to slip oat of the cat h et er eye 
penetrate the tide of the pcostatic urethra, often entering the 
prevesical space 

itetaJ citheters for females are too dangerous and arc completely 
tiQ nemu ry Sometimes in skilful hands a combination dilator and 
f^rnale catheter can be used. In some hospitals, glfl« catheters are 
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in daily use This is unspeakable folly We can quite understand 
that a doctor who is gentle and skilful may get along using a glass 
catheter on his female patients for years with no untoward happen- 
mg, but to allow student nurses to catheterize female patients rou- 
tmely with glass catheters is simply mvitmg trouble 

Filiforms —These instruments were mvented by the French It 
is used prmcipally for passmg through a stricture of the male 
urethra Lord Lister said that before attemptmg to pass a filiform 
through a stricture th e bowels should have moved well_^aLmDm- 
mg (and he meant the bowels of the physician) This is a trae esn- 
mate, for this see min gly simple procedure requires extreme patience 
and skill Two or three good spiral-tipped fihforms with male thread, 
with the proper bougies and catheters which screw fast to it, should 
be m the emergency bag of every practitioner One good spiral- 
npped filiform is worth a dozen straight ones 

When the filiform has passed through the stricture, the follower 
or bougie or catheter is screwed securely to it The next maneuver 
IS not so simple To get the filiform to gmde the follower mto the 
bladder without crumphng requires skilL It is accomplished by 
alternately pushmg and pulling A gentle push is given the follower, 
and one can feel the filiform gently move forward Then a htde 
pull straightens the fihform, but the pull is not as long as the push 
When the bougie or catheter engages the stricture this can be defi- 
mtely felt. When the catheter with the fihform attached comes out 
in one piece on removal, the novice may breathe a sigh of rehef 
To screw one of these fihforms to a metal follower and get it to 
pass into the urethra is a maneuver fraught with all the dangers of 
the metal catheter 

Sounds and Bougies— No sound smaller than a number 21 
should be in the kit of the general practitioner Sotmds of larger 
cahber are much safer than smaller ones It used to be considered 
good practice to pass sounds m patients with acute gonorrhea or 
those just recovermg from it Today no such dangerous and meddle- 
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jome treatment a countenanced. It would be much safer to discard 
metal sounds and use only flexible bougies. 

When the pracnooner has learned what be can safely do m the 
way of urethral instrumentation and what be should not attempt, 
be has become a wise doctor 



Infections of the Kidney 

(Exclusive of Tuberculosis and Gonorrhea) 


When jneecejons of the kidney are discussed, the practitioner is 
apt to think immediately of pyeJitis More has been written about 
p}'ehtis than of all other infections of the kidney The term pyuria” 
is often ased as if it were synonymous with pyelitis, but nothing 
could be further from the truth 

The modern physician attempts to determine the etioJogic or- 
ganisms w'henever an infection is encountered anywhere This is 
not alv.ays easy in urologic infections. Most of the time, however, 
a stained smear of the urinary sediment offers a short cut to the 
correct diagnosis Jf the invading bacteria cannot be found by this 
simple method, the longer and more exacting culture methods must 
be resorted to 

The full list of bacterial agents that have been isolated from the 
urinary tract includes a confusing number However, most of the 
mischief is caused by relatively few types of bacteria There are, as 
IS v/ell knov/n, two great groups of organisms ( 1 ) the gram- 
negative and (2) the gram-positive. In the iirst group is Bacillus 
coll communis, known also as Escherichia coli In this group, too, 
are the gonococcus and Micrococcus catarrhalis, Bacillus lactis aero- 
genes, also known as the aerobacter, is frequently mentioned, and 
pyocyaneus, proteus, typhoid and paratyphoid bacilli less commonly 
Among the gram-positive group are the two staphylococcic mem- 
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bcrt, ilinii aod aureus, and many scrams of streptococcus. Less fre 
qoently seen are the pneumococcus groups. For a complete disois- 
tiOQ of the bactcriologj of Lidney infections, the reader is referred 
to standard trorki on bacteriology 
How organisms arrive in the kidney to set up infection is both 
interesting an^ important. While some phases are soil conutn'crstal, 
many proved facts are available. The three routes of mvaslon are 
( 1 ) unnary or urogenous ( 2 ) blood stream or hematogenous, and 
(3) lymphatic, or lymphogenous 
In the unnary route, find many practical explanatioas of the 
whole mechanmn. Frequently and espeoally in the female the first 
symptoms are referred to the bladder It is common to obmm a 
history first, of urethral dtsruxbaoce, then bladder distress and next 
a full blown kidney mfectioa. The procoed medical man asks bow 
else infecocm could occur except that the baaeru come from the 
outside through the short urethra to the bbdder and thence to the 
krdney by cormnurty along the mucous surface. Although for a 
long time this attracavc theory was abandoned in t\‘omen and girls 
we feel sure that this a a common mode of iniTision. In children 
who are duty pyelits a more common than m clean children. It 
a important that the regura of the oniu and vulva be cleansed with 
•oap and water every day When this a not religiously done and 
the child a not taught tha important habit early sporadic urethra 
bladder kidney infectiota will be common among women of all 
ages. We have come back to bchevmg then, that the urinary or 
“eroding, route a a real factor in infections of the kidney 
The blood stream route accouna for perhaps the larger number 
of the more senous kidney infecoons. The usual teaching that the 
eoecus group of mvaden always attacks the cortex of the kidney 
while the colon group always invades the pelvis, has considerable 
truth but B by no means a fixed or invariable rule There can be 
no doubt that focal infections play a role in kidney infections- Just 
such focal mfecoom reside sometimes becomes a mapr prob- 
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bacteria and carries them to the kidney Not all the arterial blood 
that goes through the kidney passes through the glomerular tuft, 
some of It supphes the mterstitial portion of the kidney The velocity 
and volume of blood flow through the kidneys are definite factors 
m causmg renal infections 

Invasion by way of the lymphatics is second m importance to 
the blood-borne infections Just how and by what mechanism this 
comes about is not entirely agreed on We had our attention called 
to this route m some experimental work on the various methods of 
uretero-mtestmal anastomosis One study involved the placmg of a 
small loop of mtact ureter withm the lumen of the bowel The 
contmmty of the ureter was m no way broken and urme snll flowed 
mto the bladder We w^ere greatly mterested to note that infection 
ascended to the kidney by way of the lymphatics surroundmg the 
ureter The infection did not enter directly mto the kidney but first 
mvaded the perirenal lymph nodes and then the kidney We know 
from this experiment that the kidney pelvis and parenchyma can 
and do become infected m this manner 

It has been shown by a number of experimenters that India ink 
mjected mto the cervix of rats, rabbits and gumea-pigs is carried to 
the lymphatics of the broad hgament and thence by way of the net- 
work of lymphatics surro undin g the great vessels to the lymph 
nodes of the kidney Also, the theory that bacteria are carried by the 
lymph system to the thoraac duct, from which they enter the gen- 
eral circulation of the blood, may have considerable foundation in 
fact. If this IS true, kidney mvolvement may be considered a com- 
bmed lymph- and blood-borne infection 

Pyehtts a7zd Pyelonephritis 

The possible routes of mvasion bemg clear, it is appropriate to 
discuss briefly the pathology of the kidney attacked by the bacteria 
m question. The clmical manifestations of the disease will be con- 
sidered accordmg to their characteristics m three types of patients— 
men, women and children 
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It was Ray« who, in 1843 ongmated the term "pyelmsT He 
wrote that the dsease fa not confined to the pdvfa of the lodney bnt 
promptly attacks the parenchyma, or conversely if it originates 
m the parenchyma, it quickly spreads m the pelvis. Pyelonephntfa 
d not a combination of nephatis and pyelins, Pyelios and pyelone- 
phntd result from direct invasion of the ladncy by bact eri a, while 
Dcphntis, for the roost part, a caused by the toxins of bacteria pass- 
ing through and mpirmg the kidney while the bacteria themselves 
may be located at a distant point in the body 
In acute pyelitis only one kidney may be mvolved. The disease 
itnckj the mucous lining of the pelvis of the kidney tesulcng in 
mflamrrwtion and edema. The edema may result m ob structio n of 
the ureter at the ureteropclvic juncaon, thus laying the groundwork 
foe severe systemic marufestanotu. If the pathologist sees a ipeamcn 
at tha stage, be can describe it os acme for the area will be mfiJ 
tilted wHh polymorphooudear leukocytes instead of round cells. 
Actually that u the substance of die pathology of pyehas despite 
the Tolumes that have been u T ittea about il 
AcmS* pjelcMpbrttis either can come about as an e x te nsion of 
any acute pyehefa or can be directly planted in the cortex and stan 
as full-blown acute bacillary pyelonephritis. How does tha acute 
pyelonephritis differ from nephnns, or Bnghts disease? In Chap- 
ter 4 we endeavor to make clear the pathology of nephnta. In pyelo 
“cphtrta rt a the tubular area which suffets roost from the suppura 
tire process. The glomeruli and glomerular tufts are rarely affected 
by the badllary mvaikm. On the other hand, the coccus groups, 
Qotably the staphylococcus, invade the glomenih and produce on 
die surface of the lodney beneath the capsule scattered or grouped 
“dcute lesions which are purulent foa. In acute cases these are filled 
staphylococci and surrounded by polymorphonuclea n. Such a 
®ccic mvasioii of the kidney con cause severe systemic disturbance, 
k may be unilateral or biltteraL 

From tha point pyehns may either disappear or become chronic, 
he uroe a true of pyelonefJinas. Chrome pyelufa fa almost always 



64 


UROLOGY IN GENERAL PRACTICE 


amyd) m doses of 4 Gm a day should be given Two 714 gr 
tablets are given four times a day — three times a day after meals, 
and at bedtime PemciUm, m doses of 25,000 umts every three 
hours for 200,000 umts or more, should be given in conjuncuon 
with sulfonarmde therapy. 

Treatment of Chronic Pyelitis or Chronic Pyelo- 
nephritis — In chrome pyehtis or pyelonephritis the disease has 
been present over two months Rest m bed is not as important as 
m the acute stage Diagnostic measures, such as cystoscopic and 
roentgen exammations, are necessary to prove that the disease is 
really located m the kidneys 

Medication with appropriate chemotherapy is necessary. Sulfadi- 
azme or sulfathia 2 oIe m 7^4 gr doses four tunes a day is usually 
adequate When it becomes necessary to contmue medication for 
a considerable period, interrmttent treatment is of value On such 
a regime, a sulfonaimde is given mlVi gt doses four times a day 
for four days, discontmued for a week and then another four day 
course given Durmg the entire time the patient is ordered to 
drink 2,500-3,000 cc of flmds each 24 hours Pemcilhn, when 
given, should be given mtramuscularly m doses of 20,000 units 
every four hours until 200,000 umts have been administered. 

In some cases lavage of the kidney pelvis with silver mtrate 
solution by means of a ureteral catheter is mdicated To do this, 
a no 6 ureteral catheter is passed to the affected kidney The 
catheter usually just enters the kidney pelvis when the 25 cm. 
marks show at the ureteral os m the bladder A 2 cc syringe is 
filled with 2 per cent silver mtrate solution and the solution is 
mjected mto the kidney pelvis through the ureteral catheter After 
two m in ures the fluid is allowed to run out, and 2 cc normal saline 
solution IS mjected and the ureteral catheter withdrawn. 

When all the pus has disappeared from the urine, the patient 
should not be considered cured, for recurrence is the rule It is m 
the mterval between attacks that attention should be given to focal 
infecaons Examination of tonsils, teeth, smuses and gallbladder, 
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and leirdi for drverocula, prosmotis or any ocber possible focus of 
infeccoQ should be made, Sbn lesions such as pimples, boils rashes 
and paronychu should not be overlooked as a possible source 
Attennon should be paid to general health- Sufficient rest, plenty 
of sleep and adequate balanced diet should be made a routine with 
the panent. If possible the patients body should be exposed to 
direct sunshine daily In winter the alpme lamp may be substituted 
If hemoglobin content is low any one of the various liver and 
iron compounds should be given. As a rontinc to be kept up almost 
indefitutely the patient should take before breakfast each morning 
one multivitamin capsule or tablet. 

Treatment op Pyelitis in Men— There are two canhnal 
principles in treatment (1) drainage, and (2) anosepso. Dram 
age nuiy be done by catheter bodi ureteral and urcihral At nines 
It may have to be by open surgery Drainage a aided by the flushing 
action of forced fluids. 

PYELms AND Pyelonephritis in Women— pregnsney ^ 
It IS estimated chat the inodence of diagnosis of scxalled pyelrtis 
and pyclonephnto in pregnant women varies from 2 to 20 per cent, 
depending somewhat on the keenness of the medicnl attendant and 
somewhat on local coodmans. 

It IS probable that every pregnant woman has a dflatanon of the 
nreten and kidney pelves during the cnerse of her pregnancy Tim 
faa IS not sufficiently recogtuied- This has been demonstrated to 
be a hormonal manifestation occurring regularly during pregnancy 
In a small senes of rhesus monkeys. Van Wegen and Jenkins ob- 
served that dilatatiDn of the uret ers during the fourth, fifth and sixth 
months of pregnancy v.’us rather the rule. 'Ihe ureters do not dUate 
during pregnancy m die hog cat guinea pig. rot and cow It would 
seem, then, that dilatation of the ureter during gestation a peculiar 
to the human race and monkeys. 

Stasu of unne as a result of dilatatioa of the ureters invites infec 
tion. When infection develops m any part of the urinary tract, it 
rapidly spreads to all parts of it. In the prinupara dm complicatiofl 
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usually develops betv'een the fifth and the sixth month, while in 
most multiparas the infection develops from the seventh to eighth 
month, although this is not an invariable rule 

The value of the stained smear of the sediment in diagnosis can 
not be overemphasized Examination of wet sediment under the 



Fig 1 3 — Pyelitis of pregnane)' Ureters dilate in all pregnant -women With 
infection, the condition is called pyelitis of pregnancy, apparently infection is 
inadental, not the primary cause (See also Fig 14 ) 


microscope is also helpful, but only as a preliminary to examining 
the stamed smear Cultures should also be taken, but these require 
time It IS important to remember that only catheterized urine speci- 
mens from women are of any value, voided specimens may be 
totally misleadmg 

In over two thirds of the cases observations of the stained smears 




a 
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of sediment agree with the results of cultures It is possible that a 
pyehtis of childhood may be rehghted during gestation Also pye- 
litis of pregnancy may recur in succeeding pregnancies and may be 
carried in a chronic form throughout life This may result m chronic 
pyelonephritis and may lead to a number of degenerative kidney 
changes in later life 

A discussion of the symptoms and signs of pyelitis in pregnancy 
IS of no value here Generally the obstetrician discovers pus or bac- 
teria in the urme long before the patient complams of any dismrb 
ance because every obstetrician now regularly exammes the urme 
of all his pregnant patients The development of malaise, loss of 
weight, dimmution of hemoglobin content, fever, fangue, loss of 
appetite or any of the signs common to many diseases should mdi- 
cate a special examination of the urine The absence of pus m the 
urme may not rule out pyehtis or pyelonephritis Bacteria in the 
urme without pus may be the early sign of an immment infection 
Repeated daily examinations thereafter will reveal the pus 

Prophylaxis of Pyehtis and Pyelonephritis of Pregnancy —Tat 
history of previous urinary mfections is important m the pregnant 
woman Care of the teeth should be a routme of general prophy- 
laxis for the pregnant woman, for the old saying, "for every child 
a tooth,” is not without meamng By care of teeth is meant not only 
daily cleansing and brushmg but frequent inspection by a dentist 
to ward off possible caries, infections, pyorrhea and root pockets 
Attention to the bowels is advisable so that constipation never 
occurs Also the patient should be getting a balanced diet. Proper 
vater mtake is important In hot weather more fluids are needed 
than m cold weather In hot chmates or hot weather the mtake 
should be 3,500-4,000 cc daily In colder weather, the mtake may 
be reduced to 2,500 to 2,700 cc daffy It is to be remembered that 
unlimited flmd mtake, le, over 3,500 cc daffy, for a considerable 
period may be defimtely mjurious Proper amounts of rest, both day 
and mght, must be insisted on Proper posture, which becomes m 
creasmgly important as the pregnancy progresses, should be taught 
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The upn^t position in the ptegnant note is Dot conducive to proper 
drainage of the kidneys. 

T}eatmt 7 it dttnng Pregnancy —Onac pyclitu or pyeloncphritu 
has developed, treatment calculated to drive out the infection should 
be instituted. 'There arc two cardinal pnnaples in the treatment of 
kidney infections (1) edmirustratioo of antiseptic drugs and 
(2) drainage. 

It is prohtless to discuss the treatments of the past such as alter 
nate alkalinuation and aadulatioo, mercurochrooie bexylresoronol, 
pyndhim heamethylenamme, arsemcals mandehc aad, ketogenK 
diets and the They are for the most port completely useless. 
No sane obstetrtaan would sab|ca hb patient to the risks of a 
ketogemc diet 

At the sign of bactena m the unne the pnaent should be given 
a lulfontmide, Which compound a best depends somewhat on per 
jooal judgment We favor sulfacenmide. Its low toxiaty and, to 
a large extent, freedom from rcncoon recommends it to us. We 
have never had a cose of anuria or blo«iage of the kidney from 
Its use Sulfathiazolc or sulfaxhatioe ma) be used. A four day course 
of IVz gr doses (0 5 Gm.) three times a day after meflii u effec 
ttve. Dosage for penicUlm should be 20000 units every four hours 
unol 200 000 units are gum. 

Some persons ore sensmvc or allergic to the sulfonamides and 
penidllm, Ac the first sign of a reaction the drug should be stopped 
and large quantities of water gtven. It appears not only that a 
person once sensitized to the drug b always sensitized but also that 
she may be sensitized to any or all of the %'anoQs compounds. Un 
fortunatcl) this is not a rare phenomenon since it occua m about 
15 per cent of cases. Intravenous urograms usuallj disclose diiara 
won of the ureters and kidney pclsTi, because m women of child- 
bearing age the kidneys are usually sound. It is wise first to take 
a pfcliminary of scout plate to sec whether there is an) tendency 
to calculus formation in the kidney 
A sulfonamide or pemalhn usuall} clears the kidncj infeciiofi. 
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but It may promptly return In a few cases it may be necessary to 
use an indwelling ureteral catheter to drain the offending kidney 
Sometimes symptoms such as fever to 107 F and chills, with a high 
leukocyte count, cannot be controlled by the sulfonamides and 
penicillin alone and a urologist must be asked to place an indwell- 
ing ureteral catheter Not more than five to seven days of such 
fever and chills should elapse before cystoscopic intervention 
Formerly all septic patients— with fever, chills and leukocytosis 
in whom the kidney could be palpated as a tender mass— were sub- 
ject to nephrostomy Such treatment is rarely used now and indeed 
IS rarely necessary If a nephrostomy were done in a pregnancy and 
there was a flare-up in the same kidney in a succeeding pregnancy, 
the surgeon would hesitate to repeat the operation, for after several 
nephrostomies the kidney would not be worth saving 

In the Nonpregnant Woman —'Pyelitis and pyelonephritis in 
nonpregnant women differs little from pyelitis and pyelonephritis 
in men and children except that it is often overlooked If, as hap- 
pens many times, the onset occurs with acute cystitis, the patient 
goes to her doctor for relief Otherwise she waits and suffers for a 
few days until the bladder symptoms disappear By that time, the 
disease is firmly established in the kidney or kidneys 

It IS important to investigate thoroughly and treat carefully every 
patient with cystitis, for the infection probably is either the begin 
mng of pyelitis or the signal of pyelonephritis It is perfectly proper 
for the practitioner to make a cystoscopic examination of such a 
w'oman in the office provided it is not done during the acute stage 
Interpretation of the cystoscopic appearance of the bladder requires 
a lot of experience However, even the most inexperienced cystosco- 
pist can see inflamed bladder mucosa If study of the normal bladder 
mucosa has properly impressed the examining physician, be can 
easily detect deviations from the normal Usually, it becomes imme- 
diately evident that the zone of redness extends upward on the 
bladder wall from the internal urinary orifice, marking it as an 
ascending infection from the urethra 
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The foUcAMiig treatment is valuable to combat the disease m the 
early stage The bladder is emptied with a catheter and 10 cc of a 
1 1 000 solunon of rmpercame « instiUed in die bladder This u 
alloTi'ed to rcimuii in the bladder with catheter clamped for 10 
rnmntcs and then permitted to fl(Tw out. Noct 10 cc- of a 10 per cent 
Dcosilvol solution, to which has been added 5 droi« of a 2 per cent 
iiItct nitrate solution a insalled into the bladder and the catheter 
withdrawn. 

This program of local trea tm ent should be corned out daily for 
three or four days, at the end of which the paneot should be free 
from bladder symptoms. Treatment, especially if immediately and 
dramauadly effective, should not be continued longer dian a weei- 
The patKCt should also be given a sulfonamide three tunes a 
day The unne should be acamined daily and when it u free from 
pus cells and bactem, the sulfonamide is discononued 
Pyelitu of the ^\amag4 Bed (Honeymoon Pyelitu) — Thtf little 
recogm 2 ed type of kjdney infection should be called to the attention 
of every pracdoonet It b not die seriousness of the disease itself 
which needs emphasis but the capaaty of the disease for sornng 
up social complicBtiOQS embarrassing to everyone concerned 

Four or five days after raamage the bndc des'elops full blown 
pycUas. Urinary frequency ts apt to be presenL Suellmg and edema 
of the parts arc sometunei present oimig to the efforts at copulanoa 
The bnde tells her mother and her mother tells her father and 
sometuDcs a doctor is mvolved. The groom is at once suspected of 
havmg a "bad disea s e notably gonorrhea We have known of serious 
consequences resultmg such os annulment of the mamage or 
v.hat a sometunes ti-one complete loss of confidence m the husband 
by hts young tiife. To recognize dm disease as "honeymoon pychas," 
as It 13 sometimes called, u well worth the trouble Onlj a WTse 
and experienced phj’sjcun can deal properly v,ith the disease and 
the family and patiently eipbm the sihole condition. The treatment 
a the same as for pyelitis m nonpregnant women 
PYTLrns AND PYTLONEPimms IN Children -It a someomes 
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suggested that pyelitis of pregnancy is merely an exacerbation of an 
attack of pyelitis in childhood This, of course, is difficult to prove 
If true, then the pyelitis of childhood is not pyelitis at all, but 
pyelonephritis and a serious disease well worth study and attention 

Since most of the diseases of childhood, such as diphtheria, scarlet 
fever, measles, typhoid fever and smallpox, have been placed under 
control, pyelitis and pyelonephritis, although not contagious diseases, 
now far outnumber all other bacterial diseases m children of die 
diaper age— 2 years and under 

One IS impressed, after examining the urine in a large number 
of patients with juvemle pyelitis, by the small number of pus cells 
per cubic millimeter in proportion to the systemic disturbance This 
confirms the idea that within the kidney parenchyma are locked 
mmute foci of the infection Because of the pressure under which 
the bacteria and their toxins work in so vascular and vital an organ, 
the systemic effect is severe 

It IS easy to account for such signs and symptoms as fever, tem 
perature up to 107 F , chdls, vomiting, diarrhea, high leukocytosis, 
weakness and convulsions when these simple pathologic facts are 
kept m mind The pathology, in general, is the same as that de 
scribed earher in this chapter As a rule, acute pyelitis in children 
has a severe onset Symptoms clear up in a few days, although some 
last a week or two Relatively simple remedies are credited with die 
cure in these cases because of the tendency to self-limitation 

The persistent, recurrmg or chronic cases present the greatest 
problem in management It should be recalled that congenital anom- 
alies of the urinary tract are fairly common, and such anomalies 
characteristically cause stasis of the urine either by atony or by 
obstruction (These anomalies are dealt wudi in Chapter 10 ) It is 
well to make a search for an obstructive anomaly in every case of 
persistent pyelitis m a child 

Respiratory infections, mfected tonsils and constipation are prob 
ably the three most important causative factors in pyelitis of child 
hood Pyelitis and pyelonephritis frequently persist as a complication 
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folicmTug mfectKnu disease* and, a* such must be rccLoned with, 
Trtttment —The correction of consnpatiOQ and tonsil and res- 
piratory infections tbonld, of course, be undertaken at the proper 
time as port of both cure and prevention- To reatc all the vanoos 
treatments used m the past is vain repeciaon. Kctogenic diets arc 
a particularly barbarous form of torture for little folk and, in view 
of our newer concepts, quite useless The productioa of ketones in 
the unne by diet was instirured for the purpose of producing such 
a low pH of the unne as to kill bac t er ia hlandehc and will accom 
plah the same effect but is not easily administered- It is generally 
recommended that rt be given in large doses with restricted water 
intake. But to restna fluids m kidney infccoons a not usually wise. 
Some preparaoons of numdebc add are said to be fairly palamble 
but we have never tasted any of that variety 

The advent of the sulfonamides, together with penicillin and 
streptomycin, has made obsolete all other forms of unnory ana 
sepsis. The sulfoaoroides will usually kill both boallary and cocuc 
forms m unne. Suiiathmole sulfaduzme or suLfacetunide should 
first be given m appropriate doses Tolerance of the poaent to the 
drug diffen widely hence there can be no fixed or mvanable dosage. 
Not infrequently a marked curative effea is obtained after the 
first few doses. Blood concentraciotis do not seem to matter os much 
as we arc led to believe The best method of admmistenng a sulfon 
amide in oar hands is to grve an mitml large dose This may vary 
according to the age of the child of tulfncetimide, sulfadiazine or 
suifathiazole 5 gr for a child a year old to 22V^ gr for an older 
child. Following this, one half of a 9 gr tablet u given three omci 
a day for four days to the younger duldten and larger doses to the 
older ones. After a sulfonamide has been ducontmued for four to 
15 days and a then admintstcted again, about 15 pet cent of pa 
oenti have a severe fcbnlc reacooo. This reacoon may be mistaken 
for onset of some senous disease if the doctor is not aware of tHk 
vagary of the drug If the sulfonamide or penicillin docs not clear 
the pus from the urmc and virtually cure the peoent m four days. 
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further investigation should be instituted to restudy the cause 
There may be other pathologic changes in the urinary tract, such 
as stone, tuberculosis, tumor or a congenital anomaly 

Coccic Injections of the Ktdney (Except Gonococcic) 

We now come to the consideration of an important but often 
unrecognized disease entity To explain this disease, such terms as 



riG 15 — Staphylococcic infeaions Left, acute infection of right kidney in gu , 
20 Infection and resultant edema closed the renal pelvis Temperature v.as 
104 F , with chill, leukocyte count 28,000 She recovered without 
Right, renal carbuncle Part of kidney was removed with mass of 
materia] resembling carbuncle on the surface of the body, from which t is 

was a metastasis 


COCCIC kidney, carbuncle of the kidney, cortical abscess, multiple 
septic infarcts of the kidney and Brewer’s kidney have been mvented 
by various writers during the past 40 years The diagnosis rests on 
fever, leukocytosis and clear urine The history will reveal a skin 
infection such as paronychia, impetigo, furunculosis or carbuncle 
The disease is metastatic in most instances The cocci arrive at the 
kidney cortex by way of the blood stream The cocci deposited thus 
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in tbc kidoey cortex form min ute al ace cea tv-hich may coalesce to 
form larger ones. If abscesses rapture on the surface of the ladnc) 
they become the startmg point of penoephnoc abscess. Carbuncle 
of the Lidney derives its name from the fact that grossly the con 
dioon resembles a carbnnde on die surface of the body 

The unne, though microscopiCBlly dear may show vanous groups 
of coca m the stained sediment. Recognition of the early manifcsta 
tjons of the diOT-g- is important, for it is then that the sulfonamides 
or pentdllin can abort or cure it. Many acute cystitis attadu m 
ivomen are due to these bactena and if not promptly and adequately 
created will result m an mfectiOQ of die kidney by one of the coca. 

Once the condition is suspected a urologic exammaoon should 
be made, but such instrumentation dxmld not be done during the 
first few days of the acute stage. Pytlograms will demonstrate a 
typical deformity of the kidney pelvu. There will be, in most m 
stances, a curvamre of the spmal column with the ccmcavny toward 
the afiected side. There may also be an obliteraxioD of the shadow 
of tbc edge of the psoas musdc Tbc chroruc forms of cocac mfec 
ooni of die kidney may drag on for many months. 

If tbc sulfonamides, p eniallm or streptomyan do not cure 
prorapdy drainage of the affected kidney by masion is necessary 

P^rmtpbrtitc Abscess 

Until receody the formation of a pennephritic abyim was not 
fully understood. Because of ihaf nrmnnrl p mTandin g, jt is necessary 
to consider it under a separate beading Pennephrmc abscess always 
arises from an abscess origuutmg on the sar&ce of the kidaey 
usually beneath the capsule This imull t>K<T»TS ruptures into the 
perirenal fat capsule and sets up a new infection. The kidney itself 
often recovers from its infection, so that the new d «/■«/», the pen 
renal abscess teems to be the pnmaty 
The cli n i cal picture of perirenal abscess is one that every prac 
trtioner ibould have dearly m mind. Study of a large senes of 
histones shemed that the average time between the onset and the 
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correct diagnosis was four and one-half months The onset is often 
msidious, and most early manifestations are ignored by the panent 
and he does not go to a doctor 

Formerly, after the disease was estabhshed the persistent remit- 
ting tj'pe of fever led to diagnosis of typhoid fever Exammanon of 
the blood wdl reveal first a lowered hemoglobin content, next an 
mcreasmg leukocyte count from 13,000 to 50,000 per cu mm 
After a few da 3 's the patient will begin to complain of pam in the 
side, usually in the costovertebral angle The whole picture should 
lead one to suspect permephritic abscess By the time there is bulging 
m the back on the affected side, the diagnosis is clear to everyone 
Roentgenograms usually show a mass m the area of the affected 
kidney, with obliteration of the shadow of the psoas muscle and a 
curvature of the spine with its concavity toward the affected side 
Treatment includes mcision and drainage of the kidney If the 
kidney is badly diseased, nephreaomy may also be indicated 
A few cases have been reported cured by large doses of penicil- 
Im At least 50,000 units of pemalhn every four hours should 
be administered for a full week, for a total of 2,000,000 units 
However, when a palpable mass is present, masion and dramage 
should be performed Sulfonamide or peniallm therapy is impor- 
tant in tlie recovery period 

Pyonephrosis 

As Its name implies, pyonephrosis is a kidney filled with pus 
Pathologists do not agree on what is meant by pyonephrosis, so it 
IS not strange that clinicians do not agree either 

There are various causes of such a disease Obstruction by a stone 
impacted m the ureteropelvic junction may cause it When a mass 
of calcuh m the kidney is responsible it is called calculous pyoneph- 
rosis The kidney may be the seat of multiple small abscesses which 
may coalesce to cause pyonephrosis It is a serious destructive disease 
of the kidney, and treatment is surgical removal 
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Nephritis, or Bright* dtscaic hai long been a subjea of inter 
e«, flttotcd by the volume of literature on tlueases of the kidncj 
ahich are doe to damage from toxin* brought to it by the blood 
5trcam. We dtsom here some general divnioas of tiui complc* 
problem, knowing perfealy well that u-e caoDot in ooe chapter 
cover the mbjecc fully 

We have not discussed the pathology of the lodoey in each type 
from the dead bouse point of view bat have rather considered the 
clmical a^jca ai ft rebtes to damage to the kidney Nephnra a 
readily differentiated from the infections of the kidneys discussed 
m Qiaptcr 3 which are the result of direct bacterial invasion- In 
aephrms the dungc* appear to be the result of indirect injury by 
ertrarcnal bacterial toxins, or by products, or the result of cbenucal 
or metabolic injury The clmicU manifestations of nephrmi are 
clear and are shown mainly by the presence in the urine of by 
prodoct* of degenerative processes, namely casts, albumin and 
blood, and sometime* by such sign* as a n*e m blood pressure or 
edema. Usually pus cell* are not abundant m uncentnfuged unne. 
Thu, m itself is of diagnostic importance m diffcrentmang thu 
group from the so-called infectious processes 

The classificaaon of nephntis is based on the portion of the 
kidney primarily affected. Ho w ever most lesions of nephnea arc 
not limited to a single portion of the kidney substance mixed 
types of lesions, therefore, often occur Nephntis may be sub- 
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divided into (1) glomerulonephritis (also called hemorrhagic 
nephritis), in which the mjurjf is primarily in the glomemli, (2) 
nephrosis (also called mbular nephritis or albuminuric nephritis), 
in which the injurj^ primarily affects the tubules, and (3) sclerotic 
nephritis, m which the disease primarily affects the blood vessels 

Glomerulonephritis (Hemorrhagic Nephritis) 

Glomerulonepliritis may be divided mto 

1 Focal glomerulonephritis 

2 Diffuse glomerulonephritis 

In focal glomerulonephritis only some of the glomeruh are in- 
volved, whereas in diffuse glomerulonephritis all the glomeruli are 
affected When all are mvolved, the symptoms of renal msuffiaency 
predommate and death may occur, in focal glomerulonephritis 
there are few signs of renal msufiiaenc}' and prognosis is good 
Focal Glomerulonephritis (Focal Hemorrhagic Neph- 
ritis) — This occurs particularly during streptcxrocac infections, 
mcludmg diseases of the upper respiratory system such as the com- 
mon streptococac sore throat, streptococac tonsiLhas, onus media, 
scarlet fever, eri'Sipelas, acute endocarditis, rheumanc fever, pur- 
pura haemorrhagica, sepucemia and wound mfecnons Typhoid 
fever, diphthena and influenza are rarely responsible Subacute 
bacterial endocarditis of Streptococcus vmdans origm is regularly 
assoaated with focal glomerulonephritis 

Symptoms and Diagnosis — Gross blood m the urme is the pre- 
dominant complaint. The urme may be frankly bloody or may be 
reddish-brown or pink The gross hematuria is not always constant, 
but microscopicall}' some red blood cells may be found m the 
urme at all tunes Pam m the costovertebral angle occurs m about 
one fourth of the cases In addinon to blood m the urme, albunun 
IS present m moderate amounts There are a few white blood cells 
and both hyalme and granular casts There is little, if any, demon- 
strable dimmunon m renal funcuon, no nse m blood pressure and 
generally no edema. 
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Focal glomenilonephnas must be differenaatetl particularly 
£rom diffuse glomemloaeplmtis in T^iiich there are an increase in 
blood pressure, symptoms of urcmu and edema. Focal glomemlo- 
nephnns must also be differenoatcd from other renal lesions, such 
as tumors, tuberculosis, calculi, vanccs and angiomas. Lesions of 
other puts of die urinary tract, such as bladder tumors, prostauc 
h ypertro phy aod seminal vcsicubtis must not be forgotten. When 
ever there is a reasonable doubt, it is important that pyelography 
be done 

Prognosu — The prognosis for focal glomeruloncphntss is good. 
Recovery occurs m one to three svecki. The pirognosis is uncertain 
when focal glomerulonephrms becomes chrotuc or when repeated 
attacks occur 

Treatment — The treatment m acute focal glomenilonephnos 
ts that of the disease of which the focal nephritis is a compbcatioa. 
Since the streptococcus is generally the caosaove organism, sol 
fommide or peoiollin therapy is indicated. When focal glomemlO' 
ncprfmta follows streptococcic toosiliitis, pharyngitis, ootis media, 
rhinins or sepiaoemia, petucdltn or sulfadiaime arc preferred. When 
It occurs with scarlet fever or crysipieliis, sulfanilamide is the drug 
of choice, We believe that if the primary disease is treated ade- 
quately and early with pjcniallin, m doses of 40 000 unm every 
four hours fot the average adult, or wiih the sulfonamides, m doses 
of 60 gr a day of one of three sulfonamides — sulfacetimide, sul 
fa dran ne or sulfathiazole — fewer of focal glomeruloGCphrms 

will be encountered. 

Sometimes, however the phy’sxcian is not called undl hemamna 
has occurred. In these cases we recommend the use of penicflUn or 
of a sulfocamide as may be mdicared by the history With recov 
cry from the original disease, tbc focal glomerulonephnns may and 
visually docs disappear Rest m bed is adyisable as long as there 
IS blood m the unne, but it is not ad\Tsable to keep the paaent 
^ bed for months just because of slight hemacuna. Large quano* 
ties of water should be taken to help wash out the mvadmg organ 
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If the patient had pre-existing hypertension, blood pressure may 
be even higher The rise in blood pressure is the best index of the 
seventy of the disease It will return to normal before the other 
mam'festations of the disease have disappeared 

Headache, dyspnea, pallor, nausea and vomiting and, occasionally, 
diarrhea occur 

Examination of the eyegrounds m acute glomerulonephritis 
shows hemorrhages, edema of the nerve head, narrowing of the 
retinal arteries and mcreased filling of the veins 

Blood chemistry determinations show the nonprotein mtrogen 
betv^een 30 and 80 mg per 100 cc, urea nitrogen from 13 to 60 
rag and creatimne from 1 to 7 mg The intravenous phenolsulfone- 
phthalein kidney function test shows a total of 25 to 40 per cent 
excretion in one hour The peak of the excretion is moved over to 
the third or fourth 15 minute fraction (see p 23) 

The white blood cell count in acute glomerulonephritis is in 
creased from 12,000 to 20,000, with a predominance of poly- 
morphonuclear leukocytes In more severe cases anemia may develop 
Acute convulsive uremia is common in mild as well as serious 
cases The convulsion is almost always preceded by intense headache 
and rather sudden elevation of blood pressure 

Duzgnojzs— The diagnosis of acute glomerulonephritis is based 
on presence of blood, albumin and casts in the urine, edema, eleva- 
tion of blood pressure and evidence of renal insufficiency Diagnosis 
may be difficult if the patient is seen after the acute stage of the 
disease has passed and only blood and albumin are found in the 
urme The history is exceedingly important in differentiatmg the 
disease from focal glomerulonephritis Diagnosis may also be diffi- 
cult when onset is insidious It may be necessary to keep such a 
patient under observation for some time to establish the diagnosis 
Some difficulty in diagnosis also may occur when acute glomerulo- 
nephritis IS superimposed on pre-existing essential bypertensiori 
Such a patient might be thought to be in the terminal stage o 



83 


N CPH RITI S 

route glomeruiooepiintis, except that the tmne u fauly well cou 
ceotrtted and the patient eventually recovcf*. 

CoKTse tni Termtn^toft —The coarse and tenmnaoon of acute 
glotncmlooepbrmj vary as follows. 

1 Most panentj with acute diffuse glomemlonephnos recovec 
Improvement is first shown by an mcreasc m the quantity of the 
unne and the return of blood pressure to normal Following this 
there a a decrease m the nonprocem nitrogen content of the blood 
Hnd the edema disappears. Blood may soil be found in the unne, 
but It soon disappeaci if there ts no compbcating focal glomerulo- 
nephritis. Albutnm in the unne is the lag to disappear If the ne- 
phnm IS due to scarlet fevet the course u usually not only longer 
but more severe than when rt is due ro eiposurc. The usual dura- 
Qon of acute diffuse glomcmloncpiintjs « two ot three weeks mild 
cases may last only a week, and severe cases may last six or 
d^t we ek s 

2 In some instances there are persistent hematuna and albumt- 
num owing to a complicating focal nephrms Whenever blood 
aral albumm are present m the unne longer than see to eight weeks, 
focal nephnea riiould be suspected and treatment begun. Recovery 
Qsreilly follows removal of foa of mfecnoo and administratjon of 
sulfonamides in repeated courses. 

3 Some patienti do not recover from the acute diffuse stage 
bet progress to subacute diffuse glomerulonephritis which is gen- 
erally fatal m three to sn months. The unne output is usually low 
edema u nearly always present, and blood pressure is 40-60 mm. Hg 
above nonnaL The nonprorem nitrogen content gradually increases 
so that It is soon over 100 mg. per 100 cc and may reach 400 mg. 
late m the dtseosc The eye signs m subacute diffuse glomenilo- 
nephrms arc pamculaily important they consist of edema and 
choking of the opac disks with hemorrhages and small areas of 
exudation in the retina. Hemorrhages may occur elsewhere olso, la 
the skin, conjunctiva and respiratory gastro-mtescmal and genito- 
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urinary tracts 'J'lie kidnc 7 S are unable to concentrate urine No 
j5hcnoIsu)fonej)htlialein wiJ) be excreted in an liour when given 
intravenously Ureinie convulsions may occur When true uremia 
develojss there are nausea, vomiting, diarrhea, itching, restlessness, 
t'vitching of the muscles and the odor of urine on the breath 

4 Other patients ]?ass from the acute stage to that of subchronic 
diffuse glomerulonephritis wlrch is generally fatal in six months 
to two years After the acute stage, blood and albumin continue to 
be present in the urine and the blood pressure remains somewhat 
elevated In the subchronx diffuse stage the blood pressure gradu 
ally increases to 160 to 180 mm Hg and later even to 200 mm 
The diastolic j^ressure is often 1 30-140 mm Hg, m contrast to that 
m renal arterioloscJerosis, m which it is rarely above 100-1 10 mm 

In subehronie diffuse glomerulonephritis the heart is always hy 
l^ertrophied The amount of edema varies greatly The urmc gradu 
ally becomes more dilute and toward the end its specific gravity 
of 1 006 to 1 012 is constant Blood values may be normal for a 
long time, but gradually the nonprotein ni'-rogen content becomes 
elevated 1 lie kidney function as shown by the intravenous phenol 
sulfonephthalein test is gradually reduced When absolute renal in- 
sufficiency is established, true uremia soon appears 

5 Some j^atients ajiparently recover from the acute diffuse nc 
phritis but pass into the stage of chronic glomerulonephritis All 
signs disappear except the albuminuria, which persists throughout 
life The patient frequently has recurrent attacks of acute diffuse 
glomerulonephritis and after many years develops chronic glo 
merulonephritis with renal insufficiency The process in the kidney 
IS progressive, and two to 25 years may elapse before the termma 
tion of the disease with renal insufficiency and true chronic uremia 

The blood pressure in chronic glomerulonephritis gradually be 
comes more and more elevated, so that in the terminal stages systolic 
pressure of 200 to 280 mm Hg and diastolic pressure of 120 to 
160 mm IS not uncommon Edema at first is variable, but com 
monly is of cardiac origin or due to hpoid nephrosis 
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The specific gravity of the urine is low, 1 006 1 010 The blood 
values m chronic glomerulonephritis gradually show more and more 
signs of renal insufficicocy, the nonprotem nitrogen content may 
reach 300 mg. per 100 cc urea nitrogen 250 mg otkI creautune 
21 mg. 

Intravenous pbcnolsulfonephthalein tests show Irttle or no dye 
exacted at the end of an hour Most pabents have anemia. The 
eyegrounds m chroruc glomerulonephritis show radiating lines of 
exudate around the macula and retinal deposits and may show white 
deposits of exudate in other parts of the reana Vision is often 
impaired Itching is common and sometimes there is a frostlike 
deposit of urea on the skin, usually first seen on the forehead and 
forearm. 

6 A fevi patients w ith acute glomcruloncphnos die m the acute 
stage with anuria or oliguria. Some patients die during an acute 
convulsive semire, and some die of the original disease. 

Treatment — In acute diffuse glomerulonephntis rest m bed is 
indicated unal the acute symptoms have subsided, the blood pres 
stire has returned to normal and the edema and hematuna have 
disappeared. If the other symptoms disappear and only hematuria 
persists, further bed rest is not indicated for focal glomeniloncphri 
ns IS probably then the cause of the persistent hematuria Much has 
been wntten about the Iimitauon of protem and salt in the diet m 
the treatment of acute glocncniloncphritis and the addinon of carbo- 
hydrates and fats to make up die defiat m calories. There is con 
iiderablc evidence to show that this is actually harmful and that 
protem IS necessary for repair of the damaged kidney 

*1116 individual symptoms of acute diffuse nephritis should be 
treated. If hydrotborax or marked oscitci develops the fluid should 
be removed. After a few days, cafleine in 7V6 gr doses every three 
or four hours should be given. This a the best and safest diureoc 
The bowels should be kept well open by cpsom salts m doses of 
1 tiblespoonful twice a day If signs of cardiac failure develop 
tincture of digitalis m tonic doses of 10 drops, three omes a day is 
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indicated Digitalization is not a desirable procedure in these cases 
Impending convulsive states can be recognized by headache 
pallor, nausea and nvitching of the muscles of the hands, feet, face 
and various other parts of the body which occur before onset 
Morphine sulfate hypodermically in 1/6 to 1/4 gr doses may aid 
in V. arding off the convulsion, this is a temporarj'^ measure and 
various other controls should be instituted Administration of cal- 
cium gluconate intravenously is indicated because lack of calcium 
may be an irritating factor in these convulsive states Bleeding is 
helpful This is done in the same manner as v/hen collecting blood 
from a donor for transfusion The amount removed varies with 
the patient's condition and may be 500-750 cc In some cases it is 
important to replace the blood with blood from a healthy donor 
If anuria or even marked oliguria develops, administration of 
hypertonic fluids intravenously in amounts up to 3.000 cc is of 
deaded value 'The best preparation is 5 per cent glucose m Hart- 
mann's or Ringer's solution Again, it is a question of calling on 
the kidneys to resume one of their most important functions, that 
of regulating the osmotic pressure of the organism 

If hematuria persists after the acute stage of glomerulonephritis 
v/ifh q'stitis, focal nephritis is complicating the picture To find the 
focus of infection may put the physician to considerable trouble, but 
he v.'ill be v ell rc-vurded if successful. 'The tonsils should be exam- 
ined, for sometimes tonsils that look perfectly healthy have hidden 
pockets; therefore, when in doubt, they should be removed 'The 
same goes for all other possible foci of infeaion in teeth, sinuses, 
lungs, prostate, bov/el, cenux and skin. 

'The management of the subacute, subchronic and chrom'c forms 
of diffuse glomerulonephritis is treatment of the sj'mptom complex. 
Since these diseases are uniformly fatal and since it is thought that 
the streptococcus is the causative organism, there can be no harm 
in trj'ing the sulfonamides in small doses It is unwise to use heroic 
measures in the presence of poorly functioning kidneys, but penicil- 
lin in doses of 40 000 units every four hours, or sulfacetimide m 
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gr fkaes three times a day for three or four days each week 
can do little harm and may have value. More effective drugs maj 
be developed, although at present it is thought that the pathologic 
process is progressive and that such drugs would probably have 
little effect 

Whenever uremia occurs, v-dieiher the patient has an acute sub- 
acute, subchronic or chroruc form of diffuse glomerulonephritis, 
tr e a t ment should be instrruted according to the procedure presented 
at the end of this chapter 

Nephrosis (Tffbi/Ur Nephritis) 

Nephrosa is a term used to designate several conditions in which 
degeneration of the tubula is the most prominent feature. Albumin 
m the urine is often marked, and edema is a prominent physKal 
finding. 

The subdivisions of nephrosis are 

1 Nephrosis of pregnancy 

2 Qiemical nephrosu 

3 Lpoid nephrosis 

4. Amyloid nephrosis 

Nephrosis of Pregnancv— This condition is of utmost im 
portance to the general pracaoooer 

Spnptoms fnd Diagnosis — Albuniinuna and edema may occur 
either alone or associated with eclampsia. A few red cells and 
hyuli n e and granular casts are found m the unne Edema is com 
mon. The blood pressure in milder cases of nephrosis of pregnancy 
without convulsions may be oonnal to 180 mm. Hg With con 
vulsions, a sudden increase in blood pressure, even as high as 200 
mm. Hg, precedes the attack. The convulsions are of the cpilepo 
form type and are often preceded by prodromal symptoms. Blood 
values ate either normal or only slightly increased with a maximiim 
of 50 mg. of Donprotcin nitrogen per 100 cc. Elimination of phenol 
sulfonqihthalem is slightly prolongcd. 

Prognosis —The prognosis is generally good for usually the pa 
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ncnr J5 Tlie srmproms ordinanJy disappear soon after rer- 

minanon of the prepnancj' although m some cases the renal 
symptoms persist, disappearing later or progressing to chronic 
glomienilonephnas 

Iht — This should he die same as diat gnen for glomerulo- 

neplirms since the objea is to restore die function of the rubuJes 

Chemical Xepheosis —Chemical nephrosis is most frequendy 
due to bichlonde of mercuri , often taken with suiadal intent Other 
heaiy meuls such as arsenic and the chromium salts as well as 
phosphorus phenol and oxalic aad may cause nephrosis The poi- 
sonous produas absorbed from severe burns, certam chronic derma- 
toses necronc rumors and syphilis also produce a nephrosis of this 
type e have seen this type of lesion following the mgesnon of 
Ivsol Death may result from renal failure caused bv chemical injury 
of die renal parenchyma Kidney lesions vary from simple cellular 
changes to generalised tubular necrosis with renal insufficiency 
and anuria- 

5'1 'rp/c;;?;! ,r:J —The symptoms are those of acute poi- 

soning with nausea and tomiong and sometimes collapse. The 
unne is sometimes bloody and quannty is diminished Albuminuria 
IS marked Edema develops m a few days the extent dependmg on 
the amount of tubular destruction In chronic chemical poisomng 
the symptoms develop iusidiously with increasing albuminuria 
variable hematuria and later edema 

Proguo ft r— The prognosis depends on the extent of mbular dam- 
age Tins- m turn vanes \suth the volume of poison absorbed into 
the system 

Tfca/'ucot —This consists of the elimmanon of the poison which 
IS usually in the gastro-m tesnnal tract. The first step is to v,ash 
out the stomach A .standard stomach mbe is passed and the contents 
are evacuated rapidly If the panent is seen early, that is, shortly 
after he has taken the poison no catharnc should be given After 
the stomach has been emptied and thoroughly washed out with 
soda solution ( ~ rahlespoonfuls of baking soda to 1 qt. of water) 
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Of Qonnal saline solution, 1 qt of raiD^ into ^hich have been 
broken three raw eggs u placed in the stomach- The patient is then 
put to bed and kept warm v,rth blankets and hot pads An ampule 
of coramine should be given intravenously as often as necessary to 
keep up blood pressure and to x\’ard off shock Giffeioe atratc should 
be given m 71^ gr doses at frequent intervals. The patient should 
be kept in bed until die blood m die unne has disappeared and 
danger of shock t$ past 

In chrome poisonmg recognition of the etiology and removal 
of the panent from the envitonmeot of the damagmg poison is 
necessary 

Lipoid Nephrosis —This disease is chamacrued by the deposit 
of hpoids m the kidneys, particularly m the proximal convoluted 
tubules. It may occur alone or v,ith acute gloracrulonephrius or 
amyloid degeneratioo of the kidne)'s. It is sometimes assoaated with 
tuberculosis or syphibs. 

Symptoms and Dugno/u— The onset is insidious and the first 
sympeora generally nooced b) the paoent es dropsy He maj also 
complain of malaise headache and anotem. Some patients lose 
considerable ticight, but this ts often not evident because of edema 
There is no hypertension The unne shows enormous quantiues 
of albumin usually no blood cells and a diminution m total 
output 

Various tests for renal function such as the intravenous phenol 
sulfonephthalein test, the blood urea or urea concentration tests 
are negative However the water concentration test shoiN’s that kid 
ney function « not normal The blood serum and plasma appear 
dtstincdy milky owing to the high concentration of fats and lipoids. 
Because much of the blood protein is lost in the uruie, there is a 
decrease in the total protein content of the plasma largely at the 
expense of the albumin fraction with resultant inversion of the 
albumin globulin ratio Other blood changes occur including an 
increase in fibrinogen content of the plasma and a decrease in col 
bid osmotic pressure The velocity of sedimentation of the red blood 
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cells IS increased Lipoid nephrosis is dilTcrcntintcd from chronic 
diffuse glomerulonephritis by the presence of large amounts of 
albumin m the urine without blood cells or with few red cells in 
the urine 

Prognosis —T[-iC prognosis is poor, although the disease may last 
for years Tire termination depends on whether death is due to the 
hpoid nephrosis itself or whether a chronic glomerulonephritis or 
amyloid disease is superimposed on the lipoid nephrosis Most com- 
monly, howe\cr, de^ath is due to pneumococcic peritonitis, particu- 
larly when lipoid nephrosis is found in a child Other intcrcurrent 
dise-ases also are usually fatal 

Treatment —Since much of the protein of the blood is lost in the 
urine, a high protein diet should be given In a 2,500 calorie diet, 
240 Gm should be protein, 40 Gm fat and about 300 Gm carbo- 
hydrate Epstein recommends a diet of all kinds of Ic-an meats and 
fish, especially lean seal and ham, and the white of egg, oysters, 
gelatin, lima beans, lentils, split peas, green peas, mushrooms rice, 
oatmeal, bananas, skimmed milk, coffee, tea and cocoa Tlic salt 
intake should be reduced to a total of Vi teaspoonful and the fluid 
intake to 1,000 to 1,200 cc dail) Fluid intake should be carefull} 
balanced w'lth fluid output When diet and limitation of salt and 
fluid intake wull not control the edema, th}roid extract should be 
administered This is best started in doses of Yi to 1 gr (USP ), 
three times a day, and rapidly increased so tliat in a few’ dajs 
5-10 gr IS being taken Large amounts of thjroid w’lll reduce the 
edema, increase the amount of urine and increase the basal metabolic 
rate While the patient is taking large amounts of thyroid extract he 
W’lll perspire readily and profusely and be quite nerv’ous, so that as 
soon as feasible the amount of thyroid extract should be reduced 

Diuretic drugs, such as caffeine citrate or theophylline in 5 gr 
doses three times a day, should also be given Warm baths also seem 
to help to reduce the edema It is not necessar)’ to keep the pauent 
m bed after the edema has disappeared Usually w’hen he first gets 
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up he bti moderate edema of the oaklet which will also disappear 
If the patient eats and dnnks moderately secures adequate and 
regular ;est and docs not overaerasc, he may live comfortably for 
many years. It is said that rcsideocc in o dry warm climate is bene 
ficial, 

AifYLOiD Nephrosis.— This u a complication of a long-s tan di n g 
suppurative process most often chrome osteomyelitis Empyema and 
other suppurative processes as well as such systemic diseases as 
syphilis and tuberculosis, paracnlorly when combined with tuber 
culosis of the bone or mtestmes, may be the cause of amyloid neph 
rosis. Other eaologic conditions arc diroiuc forms of malaria, dysen 
tery and gonorrhea. Amyloid may also be deposited m the liver 
spleen, adrenals and intcsones and may be deposited m the kidney 
alone or wnh hpoid nephrosis. 

Amyloidosu causes the kidneys to enlarge to as much as twice 
nonnal and to take on a waxy appearance. The glomenili are filled 
with amyloid. The tubules show secondary degeneta u v e changes of 
the charaaet seen m lipoid nephrosis. 

Symptoms tnd D//gnon/ —Amyloid nephrosis itself usually 
causes few symptoms. The only constant hudmg is albumm m the 
iinne m moderate amoimts with a few byaline and granular casts. 
The spleen and liver may be palpable, and when amyloid deposits 
are present m the mtestmes diarrhea occurs When lipoid nephrosis 
is superimposed, the quantity of albumm becomes markedly m 
creased and edema develops. 

TrtMSmtnt — Heatment consists of control of the undcrlymg sup- 
purative process or systemic disease In syphilis it is sometimes diffi 
cult to detenmne whether the albumin is due to an amyloid change 
Of to a chemical nephrosis produced by arsenical therapy If two or 
three months have elapsed since die administration of any drug 
we believe it is justifiable to resume antisyphiliac therapy Quaim 
tanve tests of the unne for albumm by the Esmardi method should 
be done weekly 
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Scleroiic 'Nc[)l)rttts 

Sclerotic nephritis in.iy he subdivided into 
] Arteriosclerotic nephritis 
2 Arteriolosclerotic nephritis 

The former, v Inch involves onh the l.irtter blood \essels, is a part 
of a generalized arterioselerosis .ind produces no characteristic 
chnic.il jncture and ucu.tllv onh slight impairment of renal func- 
tion The latter vhieh ineohes the small arterioles as well as the 
larger arterie-s is more serious It ma\ occur (1) without renal 
insufhcienc) but present the elinical stndromc of hciw^^n !})pcr- 
tcnsion OT (2) with renal insiifiiciencv with occlusion of a siifli- 
eienr number of alferent arteries to cause .i loss of enough glo- 
meruli to affect kidnc} function This is the process which takes 
place in malignant hypertension 

Tltc etiologr of renal arteriolosclerosis is not known The role of 
the common infectious diseases sjphihs tuberculosis gout, diabetes 
alcohol, tobacco te*a and coffee is problematical Of grc*ater impor 
tance are the inherent qualities of the arteries 

Syin ptoins ~T\\c. sjmptoms of renal arteriosclerosis are negligible 
since there is only a slight diminution in kidnej function The s\mp 
toms of renal arteriolosclerosis uithout renal insuflicicnq are 
clinically those of benign hypertension 

Tlie symptoms of renal arteriolosclerosis iiith renal insufiicicnc} 
(malignant form of renal arteriolosclerosis) first appear chnicalh 
as persistent hjpertension with norm.il kidney function About 10 
per cent of patients wuch h}pertension develop signs of renal insuffi- 
cienc}' and die as a result After two to 20 jears there arc added to 
the persistent h}pertension all the symptoms of renal insufiicicnc) 
At this stage, the patient gcncrall} complains of severe headache 
frequently migrainous, and intermittent attacks of \ertigo Transi 
tor)' or permanent attacks of paral)sis are not uncommon Aphasia 
sometimes occurs In some patients sudden increases in intracranial 
pressure manifest themselves by convulsions Tliese patients are 
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often unduly irritable and fretful Some have senous attacks of dc 
pression and may exhibit other mental disturbances Dyspnea on 
exertion, paroicysroal attacks of dyspnea at night and hemorrhage 
from the nose and lungs occur as in benign hypertension. The blood 
pressure generally ranges between 200 and 300 mm Hg and has 
therefore definitely passed the fluctuating stage noted early in the 
The diastolic blood pressure a usually 120-loO mm Hg 
Marked cardiac hypertrophy is usually greater than m benign hyper 
teoswQ. When renal insuffiacncy is established the eyegrounds show 
aJbummuf*c retioios. This can be recogneed by presence of a star 
shaped figure around die macula, irregulax areas of exudate througli 
out the remainder of the retina and old and fresh retinal hemor 
rhages. 'Ihe optic disk u blurred and the veins are congested. Patients 
with altrimmunc rcnmm usually die in one ro two years. 

In the early stages when there is no renal insuffiacncy the daily 
urine output and specific gravity of the unne are nonnal and there 
are no casts or albumin in the unne. As renal failure becomes mam 
fesr the amount of unne mcreases becomes pale and the specific 
gravity is lo w e r e d and often fixed around 1 006 Because of the 
large amount of dilute unne passed, the paaent often complains 
of Qoctuna. Albumin ts found only m moderate amounts, and the 
disease may run its course with only a trace of albumin. As absolute 
renal msufficieocy develops the daily unne output is diminished 
and eventually becomes fixed at a certain output per hour As the 
doeasc progresses the pheoolsulfonephthalein and tmter tests and 
Mosenthal test diet show dimigtsbmg renal function for example 
finally only a trace of or no phcnolsulfonephthalein is ex cr e t e d . 
Blood studies show an mcrcase of nitrogenous waste products. When 
the nonprotem nitrogen content reaches 150 rag., symptoms of 
chrome uremia appear mdudmg fatigue loss of u'Cight and oppe 
ute, nausea and vomiong restlessness and a tendency to drowsiness 
Dhtgnosti —The difierentiation of chronic glomcruJon-phnus and 
renal arrcnolosclerosis is sometimes impossible. After one has fol 
lowed a patient for a perKxl of years diagnosis is easier 
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Irci.m.cvt —The treatment of renil arterif)Iosclerosis Ixforc the 
appearance of renal insuniciencj i*; that of henipn hypertension 
After renal insufiicienct sujKreenes, tlie treatment is tliat of uremia 

Ijrt. /util 

Uremia ma^ be a manife<;tation of clilTusc plomeriilonephritis, ne- 
phrosis arteriolosclennie nephritis or anv other cause of urinaiy 
retention It can occur v itli Iv.niun prostatic Inpertroph) carcinoma 
of the prostate rupture of tlie uretlira bilateral obstruction of both 
ureters from stone or stricture, or relle' anuria following' the passage 
of urethral smintls or instruments In stsint of these conditions sur- 
pical inters ention must be j'rompt to si\c the patient’s life In the-se 
cases reco\er\ is usuilh r.ipid since there Ins lv..en no permanent 
damat,c to the kidnc} In uremia due to tilomerulonephritis nc 
phrosis end arteriolosclerotic nephritis the 1 idnevs are permanenth 
dam’ped and although de ith nn\ be postjxined. permanent re 
co\en is nut possible 

IIk general rnaninement of uremii consists of remosal of or 
relief from an\ obstruetne lesion ol the urinir\ tract that ma\ be 
pre^ent, muntenanee ot lv)d\ fluids, relief of abdominal distention, 
escretion uf waste products throuuh the l>nv,els until the kidneas 
are again .dale to assume this function and control of consailsions 
when present W hen a pitient is first seen in uremia and there i' 
no obstruetum in the urin ir\ tr.iet the oriler of prtKedure is as 
follows 

1 Morphine sulfate ■ , gr is unen hspodermicdU if the puient 
IS restless, t\ itching or in a con\ulsi\e stite 

2 Enem IS ire used to ele inse the lower Ixawel thoroughh to 
remo\e to\ie nitrogenous products uul to make rtxain for more 
feces from the ujsper intestind tract 

3 External heat is ijij'hed o\er the kidness 

1 Indwelling stom leh suction tube is used The stomach should 
be thorough!) esaeuated and washed with tap water to rcmmeni- 
crogenous retention products and the rube then conne*acd to 3 
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Wcugecstccn, Orr-Curphcy (Fig 16) or Davi* jucnon apparatm 

5 Blood a dra^kTi for analj’sii, typing and count, and the needle 
left m place for administration of fluids intravenously 

6 The needle is connected for continuous intraveooas dnp 
preferably of Hartmann $ or Ringer t solution or 5 per cent glucose 



Fig. 16. — Cooanooa* jpumc soctioe with the Orr-Curphey sucuoa ippamiii. 

in normal saline llic rate of drip sboiJd be 40 to 50 drops a minuf.* 
Usually 3 000 or 4 000 cc of fluids should be given daily when 
nothing can be taken by mouth. When there a complete anuna, 
5 000-7 000 cc of fluids may be given to increase hydrostatic pres- 
sure to the point where the kidneys must secrete (but this must not 
be contmued too long) 

7 Application of beat to the abdomen relieves abdominal da 
teimon and distress. Usually an electric hot pad a applied. It should 
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lu (losch w.irclucl so rh.u the lotn.itosi or stmitom.itose patient ]<~ 

not hiiriKcl 

tS ('..uhcteriAition is done v.hen necessirv or a retention eatlieter 
IS inserted sslien this is deemed acKisahle p.irtienlarh in the auecl 
prost.itic jntient 

9 M.ittnesium sulfate is ttntn throuLth the stoinaeh tul>e one to 
three times elail\ in doses of I or 2 o/ of the saturated solution 

10 Blood transfusions of sOO to lOO ce e\er} (niter da\ inte lx 
neeessart jxtrtieul irl\ if m irked or e\en moderate anemia is present 

1 1 W'ater In mouth ad hhitum should In etuen when the pitieiu 
emei^es from eoma At first it is best tliat pastric suetion be allossed 
to carr\ olT all the \\ iter but after 2 i hours the suction tulx. can be 
clamjsed off for 15 to l5 mtnutes eaeli hour In this ua\ tlie patient 
IS allov ed to absorb some of the water tal en in 

12 As the coma lessens other fluids are etnen the administra 
tion of intraeenous fluids and blcKui transfusions is discontinued and 
gastric suction stopped Adequate attention must be paid to the 
bow'cls 

Mant jiatients recoeer from aetiee uremic manifest uions e\cn 
when sesere and permanent kidnet chances are present ind ini\ 
h\e for seeeral }ears Death mu then (^ecur from another uremic 
manife-starion some intercurrent infeetion or an entire h unrelated 


cause 
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Kidney Ptosis 


There are tv-t) reasons for wnoag this chapter ( 1 ) the tendency 
on the part of some clmictans to ignore this disease entity and (2) 
the great mass of mismfornaatiOQ in the literanire regarding the 
meaning of floaung kjdnc) 

An> disease s^tuch occun m 20 per cent of tvomcn and I 2 per 
cent of men is unpoaant enough to engage our snidj Statistics arc 
avadable on this subsea from many sources. In approximately 70 
per cent of cases the right kidney ti involved, m 10 per cent the 
left kidney alone and in 20 per cent of tvomen both kidneys are 
ptooc Ncphropcoiis is almost never found in children. It rarely 
produces sj-raptoms in persons under 20 

Etiology — Rayer si rote a three volume treatise on the kidney 
m 1837 and reponed several cases of dropped kidney the first re- 
piorted m modem times 

Diet! in 1864 published a series of nionamental articles on ptosis 
of the kidney and immorcaliied himself by having every pain in the 
kidney called Died s ensts. The picture as Died saw it is v-tII north 
a bnef review The European peasant sioman in Died s time was 
nothing but another farm anunak She worked m die fields She 
pulled wagons in the place of dogs, horses or oxen. She did all the 
work about the house. She bore innumerable children. It was not 
uncommon for her to give birth to a baby during the night and go 
to rvork as usual m the helds at the break of the same day Is it any 
wonder that Died smj able to collect hundreds of cases from hts 
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own ohscrMtion nnd to dc'^ribc so c'r.iphirall\ the acute obstruction 
of the ureter'' 

Experience shov s that one fifth of our women, even today have 
movable kidnevs Has the disease now ce-tised to be important' 
Certain conttenital anatomic defects arc responsible, to a degre-e 
for die trouble Ordinarilv the renal fossa is deep and has an almost 
shelfhl e niche on v’hich the \ idnev can ride In cases of ptosis this 
fossa h is been sliov n to Ik flat ind shallow and to lack the niche 
This is especialh true of the right fossa Tlie renal fascia and the 
various planes of the renal capsule .ind fascia m i\ be ahnormdh 
lax and the rend vessels and fibrous coverings v hich form the 
1 idnej j'cdiele abnorm dlv long 

'I here ire other predisp'ising c luses iVutrition il deliciencies v ith 
consequent loss of v eight and musele tone are i factor Some 
writers have stressed tiie upright position of man as a Hetor, bui 
this is incorrect for tour-legued animds hive movable I idnev quite 
.is often as huinin beinus 'light laeinet, is vv.is common 5(1 ve-ats 
.igo has been binned but ilthougii this might hive aggr.ivated an 
existing condition it is nor properh considered a cause 

It has gener.dh been thought tint most case-s of kidnev ptosis arc 
onl) a part of a generd visceroptosis lliat this is not true is sho.vn 
bv jMathe s 90 c.ises in v Inch 90 jkt cent v ere found not to hive 
an accompanving generah/ed v iscerojnosis 

1/jc Lflict of I r„!ini. — It IS r.ither interestme: to reilect tint 
although .SO per cent of v omen hive some degrc'C of tbnormil 
mobilitv of one or the other kidnev .SO j'cr cent of these have no 
svmptoms refer.ible to the defect In men the situation is reversexl 
for V here-as onlv .ibout 2 per cent h.iv'e movable kidnc} fulh 90 
per cent of the-se have svmptoms refer.ible to the disorder It is not 
e-as} to account for this situation 

In diis industrial age when almost everv injurv both real and 
imaginary, calls for a law suit or a hearing before a commission it 
is well for the phvsician to know what elTect trauma maj have m 
causing a kidnev to become detached and therefore abnormallj 
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mobile. However traum* as a causative factor m kidney prosis must 
be placed in the same category os trauma as a causative factor in 
benm Ptosis of the kidney was there all the time the trauma 
merely aggravated a pre-existmg conditjon. 

PATHOLCX3Y — Tbc pathology of renal ptosis is relatively simple 
The renal pedicle a made up of the veins, anencs nerves and 
lymphatics entenng the kidney This u covered by a fibrous network 
of areolar tissue which binds it together The pedicle xs elongated, 
sometimes so long that it will allow the kidney to migrate into the 
true pelvis on the opposite side When thus elongated, the •arctet 
a also abnormally long The length of the normal ureter averages 
25 cuL while the ureter of a third-degree floating kidney may meas- 
ure 30-32 cm. This increase m length occurs almost entirely m what 
wcmld aormaliy be the upper third of the ureter As the ureter comes 
our from the bdney it passes toward the midline and soon becomes 
fixed to the postciiot peritoneal wail With the mobile bdney the 
free poroon of the ureter accompanies the bdney wh er eve r it goes 
the part fixed to the posterior peritoneum only occasionally becomes 
loose enough to follow 

This condmon u ideal for development of bnk^ and acute ureteral 
obstmetrom It is this pathologic condition that bears Dictl s nam e 
The bdney falls down. The ureter is stretched to its point of attach 
ment to the peritoneum at which point tbc bnl is formed- This 
kink often acts as an obstruction and the urine is dammed back 
within the kidney pelvis The stretefamg of the bdney and its capsule 
by the hydronephrosis causes the pain of Diet! s ensu. 

The relief described by many carher writers, after a change of 
position IS dra m a t ic Usually the patient was placed m knee-chest 
position, the kink in the ureter straightened, the kidney emptied 
and the pain was relieved. The patient soon found that such change 
of position would bring quick relief so needed no prompting to 
make use of this remedy instantly however bizarre and embarrassing 
the circunistances might be. Died s crisis is now consid er e d by some 
cl i ni ci a ns to have become a rarity It has not disappeared it merely 
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has been /oryjtttn and ir is not correct to sa\ that Ixcausc v.c 
seldom see this sjndrome it v ns never an important s}mptom 
What liappens to the I idne\ itself, secondary to the ptosis ma\ 
be of eonsiderable importance As lonp as the Indroncphrosis, caused 
by the sudden and rather complete slnitnnp of! of urinary outflov 
b} the linLint; of the ureter is intermittent little dimape is done 
When infeetion tal cs place because of stasis of urine or for other 
rea'^ons the 1 idne\ tends to rotate v indinp the* ureter around the 
bidnev and plasterinc it to the inflammator, /one surrounding the 
Lidnev W'lth this condition e'^tablished the elements for chronic 
and permanent hydronephrosis are assembled 71iese small degrcc-s 
of hydronephrosis even thouph not contmuouslv present Ix-come 
the st.'rtmp point for recurring' and otherv’ ise une'p’amed attacls 
of pjelitis and pyelonephritis Jlie end-result ol b'dney ptosis may 
be a iart,c permanent hydronephrosis with resulting thinning of die 
cortex and loss of function even v ithout infection If infection tal cs 
place chronic infected hydronephrosis is present and may result in 
stone formation in addition to destruction of the 1 idnc) substance 
Strangely enough v hen the lodney is stretched fir enough it ce-ase-s 
to cause semsation of pain 

SY.MinOMS /.’sD Climcal PiciLiir —Chronic p)ehiis ma} be 
the- most important finding v ith the ptosis discovered during die 
investigation of ns cause Tliere mi) also Ik gastro intestinal S}mp 
toms caused by accompammg visceroptosis 

A routine urologic examination may reveal the pre-sence of a 
dropped Ividne} If this Lidnev is tender on palpation ind pus is 
found in the urine some connection between the two should be 
suspected 

Certainly many of die cases of sagging kidne}s arc discoyered in 
the se-nreh for something else or on routine examination Tlic patient 
may find a rumor ’ in the abdomen and come to the doctor to 
ask about it 

Sometimes the v hole trouble is ushered m b} Dietl’s crisis Wc 
recall sc-cing a patient who had that c'aa picture A school tc-acher 
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was mountmg a str eet car wheo seized with an eaaruaatmg pain in 
her right side. She Vp-as brought to the hospital m the early morning, 
tuffenng from an acute obstructioii of the ureter on the n^t side. 
The kidney was freely movable and cxqimitcly tender A no 7 
ureteral catheter was placed in the right ureter and on entering the 
Ijdney pelvis 4 oz. of clear xmne was evacuated under pressure, 
tilth immediate cessation of symptoms, Pyelograms were made 
which showed the ptosis. We were oble to follow this paaent for 
many yeais. She was not operated on. Instead, she v.'as fitted with a 
supporting belt and put on a high calonc diet. After five years she 
had gained considerable weight and the kidneys ^ ere no longer 
abnormally mobile. 

Another patient whom we have followed for 22 years soli has 
marked ptosis but gets along with the aid of a support We have 
urged her to permit nephropexy but she consistentlj refuses. Hon 
ever v.c can see no damage to her kidneys from the ptosis even 
after 22 years 

Diagnosis.— When patiena do have symptoms, many signs ore 
referable to kidney ptosis. Pam, mtermment attacks of unexplained 
pyelrtrs hematuria, pressure of a palpable rumor attacks of colic 
without stone and marked decrease m the amount of urinary output 
follo w ed by a sudden increase should be looked mto One suspects 
the condition from the clinical htsmry and examination of the 
patient s abdomen. 

When the condition is suspected, a uiologK examination must be 
made. This should include mcravenous urography with x ray plates 
made with the patient standing Tluj n perticularly valuable m view 
of the faa that an ovarian tumor on a long pedicle and sometimes 
a tumor of the cecum will simulate a movable kidney 

Treatment — SirrgicaJ — ^No group of surgeons on the 

mdicauons for operation One suspects the surgeons reportmg bun 
dreds of cases with nephropexy other of bong dominated by a spirit 
of trade ot of being unduly influenced by the patient s desire for an 
operation. On the other hand, surceons who never advise ^^rv^ratioD 
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may not have suHicitnt experience or ^^rasp of the subject to feel 
sure of being .ible to select the cases proper)} 

There is a small but easily demonstrable group of patients who 
definitely should base nephropex} The indications for operation 
are neither numerous nor complicated ( 1 ) pain due to the h}dro 
nephrosis, (2) h}dronephrosis due to obstruction of the ureter, 
(3) attacks of hematuria, (i) recurring attacks of p}elitis and 
roentgen visualiAition of the ptosis No operation in all of surgen' 
requires more skill and judgment The inexperienced surgeon should 
not attempt a nephropex} If he attempts to read the surgical de-scrip 
tions of operations he will be in a maze 

Scores of operations are deseribed Man} arc palpabl} no good 
In our experience, the oni} principle that need be adhered to is that 
of removing a portion of the capsule on the posterior surface of 
the kidney then scarif}ing the quadratus lumborum at about the 
point where the psoas m nor almost fuses with it Tlie denuded 
kidney is then placed on the scarified muscle and the loosened folds 
of the capsule are stitched to the muscle all around When the 
kidney adheres as it will shortly it is there for the duration of life 
We have seen autopsy specimens of this ojjeration done 20 }cars 
before, and the pathologist had to cut the kidne}S from their bed. 
so firml} were they adhered 

Ale^/ca/ —The foregoing discussion may be all very well for tlie 
specialist or surgeon but the practitioner needs to know^ something 
more concerning the management of these cases Medical treatment 
should be tried in cases of nephroptosis without Indronephrosis 
and, if it fails surgical treatment ma\ then be indicated Medical 
treatment consists of three simple but important procedures 

1 If the patient is a thin woman with a flabby abdomen, a high 
calorie diet wutli the idea of adding considerable fat, should be 
instituted A w'ell balanced diet should be carefully worked out for 
the patient by her doctor This diet may var}' from not less than 
3,500 to as much as 5,000 calories per day Cod liver oik lextron, 



KIDNEY PTOSIS 


103 


liver and iron should be given when hemoglobin content is below 
80 per cent. 

2 Rest in bed may be indicated for paoents ho show exhausuon 
from >"011005 causes, A two week staj in bed with the foot of the 
bed elevated is sometimes highlj bcncficiaL 

3 The question of mechanical supports rcsoU'es itself mro what 
sort of belt or appliance best fits the indixidual panent The average 
corseaer or brace maker rcalJj knows nothing of the undcrl)Tng 
medical problem and must be minutely instructed as to what is 
needed. No woman wishes to deform herself with a suppoa that 
makes her look "lumpy The on of plaong the suppoa pad inside 
the girdle belt or corset is important in obtaining a final result— 
that of supporting the ptotic kidne) The pad should measure about 
3 X 6 itL and be very thin on one edge and about 1 in- or more 
duck at the opposite edge The thick edge of this pad as wtII os its 
longest edge ts placed downward and m such a position that its 
lower or thickest edge u about 1 in. below the umbilicus on the 
Side of the dropped kidney The pad is stitched to the mstdc of the 
corset or belt. Thu the panent puts on while l)ing on her back. 
The panent is instruaed first to push the kidney up into position 
then adjust the pad and next lace the supporting garment snuglj 
shat. hUny doctors complain that these de>iccs do not support. 
However when the patient u properly instruaed in the an of plac 
mg the support, a high percentage of relief u obtained. 
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Genito-Urinary Tuberculosis 


C\PiAi\ or the men of de.uh was tiic term Sir W'lilinm Osier 
borrov.cd from John Bun\an to dnmcteri/c pulmonar^ tuberculosis 
Renal tuberculosis is ne \t to pulmonnrt tuberculosis m fre-quenn 
In the male "enual and unnan tracts haec much m common 
because all the ducts sinuses casities and "lands communicate 
For this re*ason in the male v.c must consider renal tuberculosis and 
tube-rculosis of the "enital apparatus ns \ariations of the same disease 
The patient a\ith pulmonarj tuberculosis is \scll cared for in tlie 
aarious sciemtihcall} manned sanatoriums established for the purpose 
in c\cr} part of the \\orId Such a patient is treated as a person aaitli 
an infectious disease should be treated that is b} consideration of 
diet medication ph}‘:ical theript and proper attention to the aarious 
complications as Inch ma} arise On the other liand few of these 
institutions arc equipped to care for tlie a laim of renal tuberculosis 
Perhaps unforrunatela the pitient aaith renal tuberculosis is £:cn- 
crall} ambulator} Because of this and because he seldom has cacn 
a slight degree of feaer he mingles aaith soaen’ aaithout hindrance 
\Ve know scores of instances in aahich these patients arc a definite 
menace in the spread of tuberculosis Tlie middle-aged or past 
middle-aged person aaith chronic bilateral renal tuberculosis is a 
great disseminator of the disease We know of dozens of pauents 
whose urine contains mariads of tubercle bacilli Tliesc persons aoid 
in public toilets soil their clothing which is sent to public laundries, 
do not as a rule wash their hands after handling tlieir organs and 
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JO ttrc lilely to spread contamination on door handles and m public 
conveyances. These facts ore wtll knonn among gcnito-unnary 
surgeons, yet outside of that fraternity ha\"C never heard a %‘oice 
raised against this menace or on) suggestion for its amclioratjon. 

No mattec v.hcrc the statmics arc collected or collects them 
there is agreement on one point Tliat is, that the ages betuten 20 
and 40 ore the most important, because SO per cent of the eases of 
renal and genital rubcrculosis occur m persons betn-ecn these age 
limits. As for a predilection for sex there is none male and female 
are alike attnded. 

The broader implications of these statements requite further 
examination. These important )‘cafS in the life of a man or s^'oman, 
i/i., 20-40 ore the years m which the family should be reared the 
fouridaoofu of fioandal security laid and the greatest octivitj take 
place. The situation for the unfortunate tuberculosis victim ts indeed 
grave. According to the best authonrics in approximately 15 per 
cent the mfeaion is bnateral from die starr that is in about one 
of every tevtn cases both kidneys ore involved \^hen diagnosis 
a made. 

The 85 per cent of patients with andaterol inTOlvcmcnt at the 
beginning coroettute the group w^lh surgical tuberculosis— surgical 
because by removing or amputating the diseased kidney the progress 
of the disease can be stopped and a cure established. It is not quite 
as simple as that, but still cures arc ejected by surgery 

The 15 per cent who have the dtscasc m both kidneys present a 
serioui problem. They ore condemned to a life of invalidism and 
properly should be institutionalited. Someone has said that they 
never die and they never get well For many years it was believed 
that spontaneous healing nesTr took place, Hemrver we have dor 
mg the past several years seen many undoubted instances of healing 
in eases of trusted associates and cases of our os\n Unfortunately 
spontaneous regression and cure are not the rule 

Clinicax. Picture— T he clmicol picture of renal tuberculosa 
a not as dcarcut as that of many lesser diseases The picture is in 
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SO arc likely to spread contammation on door handles and m pobbe 
conveyances- These facts are well known aiaong genito-unnary 
surgeons, yet cnioide of that fraternity we have never heard a voice 
raced against the menace or any suggestion for its ameboraDon. 

No matter where the statistics are collected or who collects them, 
there u agreement on one point. That is, that the ages between 20 
and 40 are the most important, because 80 per cent of the cases of 
renal and genital tuberculostt occur m persons between dtese ogc 
limits. As for 0 predilection for sex, tbere is none male and female 
arc alike attacked- 

The broader impbcatjons of these statements require further 
daminaGoo. These important ycaa m the life of a man or woman, 
ue, 20^0 are the year* m which the family should be reared, the 
foundations of fioanctal isecuncy Uid aod the greatest activity tjike 
place. The ficuaooo for the unfottonate tuberculosa vjctun is indeed 
grave. According to the best autbormes, m approximately 15 per 
cent the infecnon ts bilateral from the sarr that a, in about one 
of every seven oisei both kidneys arc involved when diagnosis 
a made. 

The 85 per cent of patients with unilateral mvolvement at the 
begmnmg constitute the group widi surgical tubercolosc— surgical 
because by removing or amputatmg the diseased Lidner the progress 
of the disease can be stopped and a cure established. It is not quite 
as simple as that, but snU cures ore effected by surgery 

Ibe 15 per cent who have the disease m both kidneys present a 
senoul problem. They are condemned to a life of mvalidism and 
properly should be msntuoooaJacd. Someone has said that they 
never die and they never get well. For many yean if was believed 
that spontaneous heabng never took place However, we have dur 
mg the past several years seen monj undoubted mstances of healing 
m cases of trusted assoafltc* and cases of our own. UDfornmatcly 
spontaneous regression and cure are not tbe rule 

CXiNTCAL Picture.— Tbe clinical picture of renal tuberculosis 
u not as cloucut as that of many lesser disease*. The picture is m 
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in With fooi It may reach the meaentcnc lymph oodc*. Strange as 
tt may »eem die tonsil is often a temporary stopping place for the 
tubercle badllus, which u brought there by the blood stream or 
via the mediastinal lymph nodes. Once m the tonsil the disease 
spreads to the cerv i cal lymph nodes to cause scrofula. The paaent f 
resistance at this early period may be good and the disease arrested 
and healed, leaving no cvideocc. The tlon is sometimes menooned 
as a pomt of entrance and so tt may be but tha is only of academic 
mterest because of its ranty 

When a tubercle baallus or a clump of tubercle baalh arrives 
at a given pomt m the body say m die lungs, it stops m a tiny capil 
lary and an inflammatory process is set up If this rather complicated 
pathologic picture cononues to progress the patient has active tuber 
colons, or after the original inflammatory reacnon takes place heal 
mg may follow The bealmg lesion is essenoally a series of enmesh 
mg fibroblasts which limia the acnvity of the tubercle In some 
organs, calcium is attracted by this process and u ihou^t to be a 
defensive mechanism In other organs, such as the kidney calafica 
don is not the rule. We have howrw seen calcification m kidncyi 
seriously mvolved by tuberculosis but generally there is abundant 
secondary infecoon which may well be as responsible for the cal 
crum deposits as the tuberculosis. 

Tuberculosa in a kidney does not differ from the lesion elsewhere 
m the body We have come to believe that there are strains of 
tubercle bacilli with a special adaptation to and fondness for kidney 
msue, as has been suggested by other observers (The tubercle is 
the unit of destnictioa here as elsewhere The tubercle, once staned, 
spreads by extension, and the necrotic process leaves the field wide 
open for secondary invaders that hasten the destructive process ) 

One would assume that widi a tuberculous lesion in the kidney 
tubercle bacilh would always be excreted m the urine Theoretically 
that u true but actually ffiere may be long periods when no tubercle 
baolii enter the unnary stream Durmg periods when showers of 
bacteria arc liberated, the diagnosa of tuberculosa of the kidney 
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volvcd and subdued Tuberculosis, like s\phihs, is the great imitator 
of man} diseases Tlie complaints v Inch bring the patient to the 
doctor arc nearly alv.ats centered around disturbances of the urinar} 
tract. 

There are n’. o main npes of the disease In the mild, insidious 
npe the predominant features arc malaise slight loss of v. eight, 
slight impairment of appetite fatigue nereousness, re-stlcssne-ss and 
apprehension and inabilin to concentrate on a task W'Tien these 
complaints are coupled v irh persistent pyelitis or pus in the urine 
definite ineestigation for renal tuberculosis should be undertaken 
Such a patient mat hate no complaints referable to the urinar}’ 
tract In the other t}pe constituting three fourths of the cases there 
are urinart frequence and pain or burning on urination A te-asing 
constant desire to urinate brings die patient to die doctor There 
IS usually a histor} of mant months of urinart distress and all the 
aforementioned associated s}mproms 

Sometimes the patient comes to the doctor because of gross 
hematuria Although hematuria is almost alwats stressed as a s\mp- 
tom in the textbooks it is not as common as it is supposed to be 
Certain patients ha\e no simptoms except slight persistent p}'uria 
The} are usualb tired and \er\ related and are apt to be classed 
as lazt The doaor ma* discoeer nothing more than pus in the 
urine If he is astute he will link this to other eague stmptoms and 
finalh establish the diagnosis of tuberculosis of the lodne} 

If in unilateral tuberculosis diagnosis is nor made the disease will 
appear in the opposite Itidnet in two to fi\e tears When die disease 
becomes bilateral good judgment on the part of the surgeon is 
necessar} to decide on operation and which kidnew shall be remotcd 
Pathology — Unnart and genital tuberculosis arc not truly 
pnmar} but are extensions from some other focus The tubercle 
bacillus IS cither ingested with food or breuthed into the lungs 
Where the organisms go after the\ enter the bod} determines the 
type of lesion to be encountered If the nidus is in the lung the 
victim ma} develop pulmonar}' tuberculosis If the orgamsm is taken 
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ID. With food» n may reach the mesectenc lymph oodes. StraDge as 
tt may seem, the tonsil a often a temporary stopping place for the 
tubercle bacillus, which is brought there by the blood stream or 
via, the mediastmal lymph nodes. OtKC m the tonsil the di sea se 
spreads to the cervical lymph nodes to cause scrofula- The paoeot s 
resistance at this early penod may be good and the dis ea s e arrested 
and healed, leaving no evidence The skin is sometimes mcnooned 
as t point of entrance, and so it may be, but this is only of academic 
mterest because of ns rarity 

When a tubercle bacillus or a clump of tubercle bacilh arrives 
at a given point in the body say in the lungs, it stops m a tiny capil 
iary and an inflammatory process is set up If this rather compheated 
pathologic picture continues to progress the patieot has active tuber 
culosB or after the ongioal inflammatory rcacnon takes place heal 
ing may follow The healing lesion u csscnoally a senes of en m es h 
mg fibroblasc which limits the activity of the tubercle. In some 
organs, calaum ts attrocred by this process and u thought to be a 
defensive mechanum. In other organs, such as the ladney caloflca 
tion is not the rule We have, however seen calcification in kidneys 
senously involved by tuberculosis, but generally there a abundant 
secondary mfecoon which may well be as responsible for the cal 
aum deposits as die tuberculosis 

Ibberculosis in a kidney does not differ from the lesion elsewhere 
m the body We have come to bebeve that there are strains of 
tubercle baalb with a special adaptation to and fondness for kidnev 
tissue, as has been suggested by other observers. (The tubercle a 
the unit of destruction here as elsewhere Tbe tubercle once started, 
spreads by ejctension, and the necroac pnxess leaves the field wide 
open for secondary mvaders that hasten the destructive process ) 

One would assume that with a tuberculous lesion in the kidney 
tubercle baoUi would alvT-ays be excreted in the unne. Theoretically 
that is true but actually there may be long penods wdicn no tubercle 
baalli enter the urinary stream. During periods when showers of 
bacteru are liberated, the diagnosu of tuberculosis of the kidney 
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can be made by finding acid-fast bacilli in the urine Although at 
one time it was believed viable tubercle bacilli could pass the normal 
glomerular tuft, all investigators now agree this docs not occur 

Two types of tuberculosis attack the kidney (1) die acute mih- 
aty t}pe which is seldom of surgical interest and is generally part of 
a massne and terminal infection, (2) the chronic type, of interest 
only to the surgeon Tlie miliar}’ t}pe is common and becomes a 
problem in management for the practitioner 

The older surgeons ^\ere totally unav.are and some general sur- 
geons vho do kidney surgcty are still unav are of the diagnostic 
ability of the urologist No urologic surgeon would think of per- 
forming an explorator} operation on a kidney to prove that tuber- 
culosis was present A small lesion at the base of a pyramid presents 
no surface evidence of its presence Tlie classification of the tuber- 
culous kidne} has been needlessly complicated The lesion varies 
with the progress of die dise-ase Tiie first small lesion, as we have 
pointed out is the tubercle This spreads to form a larger lesion 
Caseation and necrosis are the rule Tlie confusion arises from the 
fact that the pathologist docs not always recognize the progressn el} 
destruern e nature of the lesion 

The question of whether renal and genital infections are of the 
human or the bovine type is, we belicwe, more than academic Koch, 
w'ho discotered the tubercle bacillus, stated that die botine t}'pe 
could not infect human beings nor could the human type mfca 
animals, and lived to see himself pro^ed wrong However, the avian 
tuberculosis is pathogenic for man but not for guinea-pigs, a point 
w'hich IS important lest too much confidence be placed in use of 
gumea-pigs to find tubercle bacilli 

The question of spontaneous healing of renal lesions is pertinent 
There is no doubt that renal tuberculosis heals spontaneously, but 
this IS rare and much care must be exercised in determimng cure 
The mere fact that a kidney ceases to put out pus-laden urine may 
not mean that cure has been brought about but that autonephrec- 
tomy has been produced This phenomenon is present when the 
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blood vosds fO and from the Uduey thrombose completely and 
the bdney becomes a dead offian- This is fl long v.’aj from a cxire. 

DiAGNOSts.-A carefully wnttcn and studied history fl of prime 
importance. The commonest prcsentmg symptom is frequent and 
pamful unnaaon. The term dysuna includes this and strangury and 
tenesmus. When the paaent complains of such urinary disturbances 
It IS well to inquire the time elapsed since the onset and s\hether 
onset was slow and insidious. Generally the onset Vins sc least sue 
months previous to the ooiiiiinacion at first there utis a frequency 
of once or twice at night, and dajmme frequency was not annoymg 
enough to be of note Gradually the noemna became more pro- 
nounced until the patient complains that every hour during the 
night he must arise and, ^ith increasing discomfort, tr) to empt) 
the bladder Then daynme frequency increases. About 80 per cent 
of paaents present the foregoing ptcrurc wnh unnary distress os 
the mam feature. Complaints m the other 20 pet cent vary greatly 
and often present problems in diagnosis. 

Most tenbooks emphasize hematuria os a cardinal symptom, 
some gomg so far as to say that appronmarely 20 per cent of the 
gross renal hematuna is caused by renal tuberculosis. Our expen 
ence of over 26 years indicates that hematuna m renal tuberculosis 
o rare and not pathognomonic Nephritis is the leading cause of 
hematuna. 

Renal tuberculosis cannot be diagnosed from the history alone 
espeoally m women, in svbom many other causes account for blad 
der disturbances. After a careful history has been taken, a careful 
routme examination should be made exanunmg the patient in the 
nude from bead to foot, nussing oothmg After the observations 
have been recorded, laboratory and roentgen cxammatiom are made 
Roentgen study of the lungs is important, UTth stereoscopic plates 
if possible, for this may yield evidence of an original tuberculous 
focus. 

Blood studies should include the usual red cell counts, hemo- 
globm detcnmmcion and white cell with differential counts. Chcmi 
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cal analysis and sedimentation tests are not important at this stage 
and can be postponed until later Urine studies should next be made 
The routine chemical and microscopic examinations of the urine 
should yield some evidence The specific gravity in a subacute or 
chronic case of renal tuberculosis is often low and the urine is pale 
and turbid If pus cells are found, their number per cubic millimeter 
should be noted Failure to find pus cells does not exclude tubercu- 
losis of the kidney, for the old dictum "no pus in the urine, no 
tubercle bacilli” is nor true Although rare, absence of pus in the 
urine occurs often enough to be a stumbling block even to the most 
astute physician 

One may have to make repeated examinations of the urine before 
finding acid-fast bacilli, because the nature of the lesion in the 
kidney is such that bacteria are only occasionally spilled o\er into 
the urine It follows, then that one negative examination of the 
urine for tuberculosis means nothing, whereas one positive finding 
cannot be disregarded The method outlined on page 2l is the most 
reliable for finding the acid-fast bacilli 

Once the bladder urine is shown to harbor tubercle bacilli, the 
hunt IS on to locate the exact site in the genito-unnar} tract in the 
male and in the urinary tract in the female 

The next step is the technical procedure of c}Stoscopy and ureteral 
catheterization Occasionally this may be preceded by intravenous 
urography These studies may be of considerable value, but are not 
to be relied on for final diagnosis Tlie cystoscopic examination may 
reveal classic tuberculous lesions in the bladder Ir is a curious fact 
that sometimes lesions are seen around the good or normal-appear- 
mg ureteral orifice This is because the streams of urine impinge on 
each other if the ureteral orifices are so situated on the trigon that 
they point toward each other The discharge from the infeaed 
kidney and ureter impinges on the uninfected side, showing mis- 
leading implantation 

There are splinting and straightening of the bladder wall on the 
affected side The golf-hole ureter, described in all texts, is highly 
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Significant, llie mfeaed ureter because it is inflamed ai>d thickened 
m ra transverse diameter shortens, and the ureteral orifice is pulled 
out of the bladder producing the appeoraoce of a golf hole. 

Catheters arc next passed to the ladney The careful urologist 
connects the ureteral catheter to the imgator with a hypodermic 
needle so that there will be a contmuous flow of sterile v.'ater from 
the cod or tip of die cadtetec v-dulc passing it mto and up the ureter 
This eSccovely prevents bacteria from being corned on the catheter 
from the bladder to the timnfecied kidney There may be stnetures 
m the u r ete rs so that no cadieter bow'ever small, can be passed. 
After the catheters are m place in each ureter the kidney pelvis is 
capped and unne collected from each kidney TTie bottles, labeled 
"right and left," should be of suffiaent volume to allow collection 
of enou^ urme for a complete unnolysis Sometuncs it will be 
noted that the diseased kidney poo out twice the volume of unne 
chat the normal kidney does This is because the diseased kidney 
increases lo volume output in on attempt to keep up rts normal 
excrettoQ of solids. 

Intravenous dye tests, such as the indigo carmine and pbeoolsul 
foncphthalein tests, are belpfuJ Five cobtc cemimetcn of indigo 
carmine is injected in the vein of the arm and the time noted. The 
time of appearance of the dye in each ureteral catheter is noted and 
the concentration of the dye observed- The phenolsulfonephthalein 
test takes longer and although it seems more accurate yields no 
more mfonnaaon than the indigo carmine as to ladney function. 

The next step is pyelography The roentgenologist mnLrr< a pre- 
hnunary or scout plate of the K.U.B (kidneys-ureters-bladder) 
It IS important to make intravenous urograms m <~aw of suspected 
renal tuberculosis for many times retrograde pyelograms viilj not 
be necessary after these plates are read. In fact, man y urologists 
objea to the passing of catheters to the kidney m these patients 
every effort, therefore should be made to obtain good intravenous 
urograms. It ihcmid be remembered that the tuberculous kidney is 
unmble and tends to expel rapidly the opaque medium (as it 
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comes from the blood stream) tlown the ureter and mto the bbd 
dcf The panent should be placed m maiLcd Trendelenburg post 
non to use the atd of gravity m the retention of the opaque medium 
ID the kidneys long enough to obiom good plates. If retrograde 
pyelograms are necessary before injecting skiodan diodrast or 
other contrast medium, the capaaty of the ludney pelvis on either 
side should be measured. The normal kidney pelvis will bold about 
a teaspoonful or 5 cCt and 6 cc. of medium will fill the kidney pelvis 
and ureter If a measurable hydronephrosis is present, enough 
opaque mednim should be used to fill the kidney pelvis The 
medium should be v.'anncd to body temperamre and injected 
slcmly and carefully A bubble drawn into the syrmge before start 
mg and used for a pressure gage is of value warch the bubble and 
do not alloiN ic to become compressed. This is accomplished bj 
mjectmg slowly and using only gentle pressure 
The X ray pUtes should be studied by an eipen for the fine points 
of interpretaaon cannot be learned by any shon cuts Figures 17 
and 18 show bow great the variations may be. 

The diagocais then is made from 

1 The history 

2 The physical examination 

3 The examination of the unne, particularly the finding of 
tubercle baalli. 

4 The urologic exammaaoii, or examination of the unnary 
tract. 

5 The x-ray plates of the K.U3 and the pyelograms 
Treatment — The treatment of renal tuberculosis is medical or 

ftirgical, or both. Decision as to the best course of treatment m each 
case requires eitensrve knowledge of renal tuberculosis and excel 
lent judgment. 

Paaents with renal tuberculosis who have active pulmonary tuber 
culosis riiould be treated until the lung lesions heal and the patient 
no longer has the daily slight elevation of temperature. Medical 
tieatmenr of u n i later al subacute or chronic renal tuberculosis may 
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be undertaken as a preJnmnary or prcp.irator} regime to surgery 
Medical treatment in certain cases should follow nephrectomy 
Treatment of the 'Inherir/Joi/s Blaihlcr —Ohen successful control 
of the irritable bladder taxes the resources and in^enuit)’ of the 
attending physician Man) years ago Tliorkild Rovsing, the GDpen- 
hagen surgeon (1S62-1927) suggested the use of 1 or 2 per cent 
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carbolic acid solution for instillation into the tuberculous bladder 
This IS still good treatment W'^e ha\e varied this by using an instilla- 
tion of 15 cc of a 1 1,000 solution of nupercaine before mscdlutioa 
of the phenol ( 10 cc of a 1 per cent solution), with happy results 
Another method we like makes use of the following prescription 

1 5,000 metaphen in oil A 100 cc 

Ancsthesin 1 Gm 

Phenol 1 Gra 
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Mix the ingredients until all are dissolved (they are oil soluble) and 
instill 10 cc into the bladder ooce a day 

In most mstances the tubercle* disappear from the bladder and 
the capacity of the bladder increase*. 

Systemic and General Treatment — Sulfaccnmide one 7 V 2 fir 
tablet three times a day many times effccasxlj clears the *ccondary 
msTiders and causes general stetilaation of the body fluids. Petualhn 
m appropriate doses often accomplishes s\‘Oodcrs, We are all aii'ait 
mg the possibilities that are, perhaps, locked up m streptomyan 
before long this drug uall also be available for the treatment of 
renal tuberculosis. In certain inoperable cases m ^\hlch there is 
bilateral and fairly chronic renal niberculosts from the start, we 
have used the f ollownng medical program w iih sweess 

1 The panent is kept in bed until he no longer has fever and the 
X'^ay plates show no signs of active pulmonar) tuberculosis. This 
may be two months or two years. 

2 The paoent should have plenty of fresh air and adequate ex 
posure to the sun or proper rays from a suitable actinic lamp Gire 
must be exercised to prevent eryt h e m a of the skin from even slight 
overe xp osure. For blonds and red haired, thin-skinned persons, 10 
minute* back and from daily in the noon sun is cnou^ This time 
am be increased later but under no circumstances should a sun- 
burn, however slight, be permitted, for this would tr e m endously 
increase the imtanon of the kidneys and superimpose nephritis on 
the tuberculous infection, 

3 Fluid intake should be adequate 2 700-3300 cc per 24 bouts 
a about opomaL 

4. *1106 diet should be full and well-balanced, with six feeding* 
a day if necessary unless this increases wci^t too much m diose 
with a natural tendency toward adiposity Fruits and fruit jn tref 
should be given m abundance, 

5 Cod liver oil should be given dafly and the vi tamin B complex 
should be prescribed. The bowels should be kept open, using 
muolose or other bulk producers, Cathama should be avoided. 
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Sulf.icctimiclc, I or 2 tablets three times n clay after meals in 
four day courses two or three times each month, has a definite 
inhibitor)’ effect on the growth and development of the tubercle 
bacillus and keeps dow'n secondary invaders Tuberculin is useless, 
if not positncly dangerous In some cases, calcium, in the form of 
calcium chloride, calcium gluconate or other colloidal forms, seems 
to be beneficial These arc put up m tablet form, and 13 to 30 gr 
daily IS an average dose Man) other drugs and chemicals have been 
suggested and found wanting 

Surgical Treatment —When the diagnosis of unilateral renal 
tuberailosis has been established and presence of a sound kidney 
on the opposite side is .issurcd, nephrectom) by the e\traperitoneal 
lumbar approach is the procedure of choice Tlie patients condition 
w’lll determine whether prchminar) medical treatment is essential 
to a successful operation 

Some surgeons advise against removal of a complerel)’ dead tuber- 
culous kidnc) D) completely dead, we me-an one whose pedicle 
has undergone such degenerarne and thrombotic changes as to 
render it functionless (autonephrcctomy ) We believe nephrectomy 
advisable and on several occasions have removed such a kidney 
w'lth good results To lea\e such a large focus of infection when it 
can easily be "amputated’ is not sound surger) 

Sometimes it is good surgery and good treatment to remove the 
more advanced of a pair of tuberculous kidne)S We realise that 
this IS dangerous doctrine, but on se\eral occasions we have seen 
the lesion in the remaining kidney heal Furdiermore, w'e believe 
that the remaining kidney would not have healed had its infected 
fellow’ been allow’cd to remain undisturbed 

No surgical procedure is 100 per cent successful in renal tuber- 
culosis Persistent sinuses form, to plague the patient and his ph)Si- 
cian Wounds break dow’n and occasionally never heal, no matter 
how’ many times or how well they are closed Since using sulfathi- 
azole powder in die wound and closure without drainage, and using 
ascorbic acid by mouth, our w'ound failures have been practically ml 
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When the ureter u thickened and dueased m its entirety it is 
well to do a ureterectomy also 

In a good many rgw nephrtaomy fails to stop the progress of 
the disease according to some authorities, as many as 40 per cent 
are not benefited greatly by nephrectomy This has caused mternists 
and some surgeons to quesoon the -wisdom of nephrectomy even 
for unilateral renal tuberculosis 'ITie immediate mortality for ne 
phrectomy is low being 5*5 per cent in a large series of ca ses . In 
early nephrectomy gives cures m os many as ^X) per cent. In 
the later or more advanced cases, cores average 50-60 per cent 
When dm is wei ghe d against the absolute hopelessness without 
nephrectomy, there is no reason for tcmpotmng 

Prognosis.— The outlook for the patient with bilateral renal 
tuberculosa ts not paracularly poor as to hie. He must, however 
look forv.’ard to a life of invalidism. The greatest discomfort comes 
from the contracted and irritable bladder necessitating frequent 
painful efiorts at urination. 

If as m many of our cases, the secondary infectioa can be limited, 
the patient may lead a fairly ooccoal existence and be able to carry 
on some form of work We have a considerable number of such 
panena under observation tiho get along fairly urlL Those M*bo 
acquire the disease when they arc under 20 do not have as good a 
chance os those who acquire it between 30 and 40 
Sixty five to 70 per cent of nephrcctomized paoents get well and 
need no further atteuaon. The other 30 to 35 per cent need con 
ttant attention. Some of these also carry active lung lesions. The 
patte rn about to have a nephrectomy osks "Will I be able to live 
with only one kidney’ The answTr is nearly alu-ays Yes. Hos\ 
ever the nephrectoimzed patient does not actually hve os long as 
the person with two good kidneys, 

Otnrtal Ttiberculosts 

The assoaacion of genital and renal tuberculosa is too common 
to be dismissed lightly The genital tuberculosa tve arc most inter 
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ested jn js that of the male organs— the prostate, seminal vesicles 
and epididymis, of which the most important is the epididymis be- 
cause of Its relatively more external and accessible position If the 
epididymis becomes infected first, the vas, seminal vesicles and 
prostate on the same side will probably be invaded by extension 
While It IS impossible to separate the genital tuberculous process 
anatomically, it is simplest to consider the disease process in 
anatomic order 

Frost ate —Primary invasion of the prostate by tubercle bacilli is 
rare As a part of the process known as genital tuberculosis its in- 
volvement IS not uncommon It is difficult, if not impossible, to 
distinguish simple or nonspecific prostatitis with a tendenq^ to form 
multiple small abscesses from a tuberculous lesion in the prostate 
The clue is found in the tuberculous epididymitis that nearly always 
accompanies the prostauc lesion The disease in the prostate is de- 
scribed as starting in the posterior lobe close to the ejaculatory ducts 
If It starts to one side, the seminal vesicle on that side may also be 
invaded The prostate is supplied with acim and the disease spreads 
from lobe to lobe via these acini There are also lymphatics by which 
the disease spreads from one part to the other 

Seminal Vesicles —If the ducts into the posterior urethra and the 
ampulla of the vas become occluded in the process of a tuberculous 
mvasion, a cold abscess may develop in the seminal vesicle and swell 
the organ to enormous size before it ruptures 

The process is the same as in tuberculosis elsewhere in the body 
It usually attacks the mucosa first, then enters the walls of the 
vesicles The seminal vesicle, being a coil of tubing which, when 
straightened, is about 5 m long, normally holds 5 or 6 cc of fluid 
When infected and dilated by a cold abscess, it may be 6-10 in long 
and contain as much as 25 or 30 cc of pus The position of the 
vesicles on either side of the prostate and bladder neck and between 
the bladder and the rectum makes them important as a threat to 
both bladder and rectum 

Epididymis —This coiled organ is about 2 in Jong and grossly 
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ippears as a cr e sce nt surrounding a part of tbe testicle. As the 
testicles hang m the scrotum the eptdidyma is on the posterior 
aspect. The upper end is called die globus major and the lower end 
tbe globus minor At the lower end, or globus minor the vas 
deferens begins. If tbe epididymis W'ere uncoiled, it wmild measure 
19-21 fc It has been argued diat the epididymis can be tbe seat of 
a primary focus of tuberculosis but this has only thcorcacal interest. 

Diagnosis.— As m renal tuberculous, tbe history is often obscure. 
The diagnosis is arrived at by followmg a clue such as pus-laden 
iirtfiff without apparent cause or a hard lump in tbe tcsaclel’ simi 
larly without reasoru Exatmnaaon may lead to a presumptive diag 
Qosis of tuberculosis of the genital tract. A dnekened vas is further 
evidence ExaminitioD of tbe prostate and seminal vesicles by rectal 
palpaooQ may reveal further trouble 
■WheQ tbe lump a found in the epididytms and evidence of mfec 
oon is discovered in the prostate and seminal vesicles, tbe diagnosis 
becomes clear Tbe bard “lump" m the epididymis is usually da 
covered on nxaae ctaminaooo by tbe doctor or acadeotally by 
tbe paoenc. The quesoon then anses, what is dus small hard mass’ 
Tbe hardness of die epididymis caused by tuberculosis is not m the 
tesode but m the epididymis. It may be a wnall hard nodule m 
distinguishable fr o m an acute epididymitis which has subsided it 
may be so large as to obscure the tesode Some tuberculous cpi 
didymes are so charactecuac as to be unmistakable. (For a fuller 
docussjon of the differential diagnosis see Chapter 16 ) A small 
tumor of the teratoma variety is sometimes felt m the lower pole 
of the tesode and cannot be dntingmshed by palpation from a lump 
m the epididymis. In our experience, medical students ore the only 
ones who discover very early teratomas m their 

The or d i nar y epididymms of bacterial origin is marked by great 
swelling pain, heat and fever and should not be confused w i th 
tuberculosis. When smuses ore present leadmg from the tuberculous 
epididymis to the skin of tbe scrotum, the diagnosis is unmistakable 
In some instances and m advanced cases, examination of the univ 
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Will reveal tubercle bacilli Examination of the seminal fluid will 
sometimes reveal the bacilli Urine that is sterile on culture or smear 
but still show's pus IS highly suggestive of tuberculosis 

Treatment —Surgical removal of the massively infected epi- 
didymes is the procedure of choice in most instances Surger}' on the 
tuberculous prostate or seminal vesicles is not verj' smart and the 
surgeon can easily exchange the devil for a w'ltch If one epididymis 
IS involved, surgical removal can prevent the spread to the opposite 
side 

Medical treatment as outlined earlier for renal tuberculosis 
applies definitely here and should be a part of the management 
with surgery 

Prognosis —Genital tuberculosis has considerable morbidity but 
low' mortality The outlook is much better w'hen not associated w'lth 
renal tuberculosis When associated w'lth renal tuberculosis, the 
prospect is bad, for there is a high delayed mortality In general, 
the older the patient, the better the prognosis Patients past 50 seem 
to have considerable immunity Those under 30 seem to succumb 
most rapidly All the patients we have seen w'lth tuberculomas at 
or near the bladder neck have had a rapidly fatal course 

The patient w'lth gemtal tuberculosis may live many years He 
IS almost alw'ays sterile but not impotent He undoubtedly has a 
considerable capacity for spreading the disease He may not be 
sterile if only one epididymis is infected, but there is no guarantee 
that both sides w'lll not ultimately become invaded If the infeaed 
tuberculous epididymis is not removed surgically it may in rare 
instances recede, but usually the disease extends into the testicle 
and destroys it With sinus formauon, w'e have seen the disease 
spread to the skin of the scrotum, perineum and thighs 



7 


Hydronephrosis 


Hydronephrosis literally mcam v,^tcT lodncy, the water m 
dus being the utme The average normal ladney pelvis will 
bold about 6 cc of fluid or a little more than 1 teaspoonfuL There 
ts considerable normal vananoo— between 3 and 8 cc This docs 
not mean that the normal kidney actually retains that amount of 
onne in iti pelvis, but that that amount of fluid when mjccted into 
the pelvis, will jost fill rt to capoaty 

Another name for hydronephrosis ts pyclectasts meaning dilata 
non of the renal pelvis. Hydronephrosis diffen somewhat from 
pyonephrosis, although they may be much alike Hydronephrosis 
u not the produa of infecaon, while pyonephreats is the result of 
infection widun the kidney and does its work by destruction of 
renal ossne. Hydronephrosis is caused by atrophic changes m the 
renal structure from pressure of unne m the kidney pelvis and of 
atrophic tissue of the kidney itself mterfenng with la blood and 
lymph supply 

There are many degrees of hydronephrosis from dilataaon of a 
imgle cahi to sacculation of a kidney that will hold 36 L. of fluid. 
Hydronephrosis u often mistaken for tumor of the kidney espe 
aally m children and is sometimes diagoosed ovanan cyst when 
the kidney is freely movable 

Acute hydronephrosis sometimes occurs when a stone becomes 
impacted m the ureter or when acute ureteral obstruction mlrM place 

The three main causes of hydronephrosis may be grouped as 
mechamcal oeurogemc and endocrine. 
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Mechanical Causes —This group constitutes the largest and 
most important list of the causes of hydronephrosis 

1 Impacted Stone —A stone may be impacted at any point along 
the urinary channel Rarely, a stone remains impacted in the male 
urethra long enough to produce sufficient back-pressure to cause 
the kidney to dilate and form a hydronephrosis A stone in the blad- 
der, whether large or small, may cause dilatation of the kidney pelvis 

When a stone forms in the kidney pelvis, it is usually first lo- 
cated at the tip of a calix When it reaches a certain size, it may 
loosen and start down the ureter If the stone is too large to pass 
down readily, it stops in the funnel-shaped portion of the ureter or 
kidney pelvis and may effectively plug the ureter Immediately, the 
kidney pelvis begins to fill, because the filtering units continue to 
secrete urine Pressure increases in the kidney and the kidney 
stretches This stretching at first causes pain, but if long contmued, 
the pressure dulls the nerve endings and pain ceases If a groove 
is formed m the margin or periphery of the obstructmg stone, the 
urine can pass and the hydronephrosis is relieved The condition 
may recur if the stone does not pass, and intermittent hydronephrosis 
develops 

The stone may shde a little lower down the ureter and stop sev- 
eral times during descent of this 12 in tube Each time the stone 
stops, mtermittent hydronephrosis may be repeated In persons under 
30, the kidney may suffer no damage from this inordinate stretch- 
ing and will snap back to its original size In persons over 30, con- 
siderable permanent damage to both kidney pelvis and kidney may 
result, so it is unwise to allow intermittent hydronephrosis to be- 
come chrome The same mechamcal process can be repeated any- 
where along the urmary tract from a mmor cahx to the tip of the 
external urinary meatus Should mfection be added to this, the 
picture qmckly changes 

2 Tumors —Tumors outside the urinary tract or formed of tissue 
within the urmary system may obstruct the urinary passages Only 
occasionally do tumors of the kidney have hydronephrosis as a main 




Fig. 19 — Large caldfted fibroid famnf In pdTli cauilng otatmetioa of right 
■omer 


In children, Wilms s tumor may have hydronephrosis as ra pre 
dominating feature, and care most be taken not to consider the 
hydronephrosis and overlook the tumor 
Hydronephrosis is often part of dw terminal picture of carcinoma 
of the cervix. The position of the ureters m the female— dose to the 
cervix on either side — favors their mclosion m the gro wth . When 
the cancer mvades the u r eter a l wall and infiltrates it to oedude the 
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lumen, permanent hydronephrosis develops It becomes necessary 
in some either to reimplant the ureter into the bladder or to bring 
the ureter to the surface m the form of a ureterostomy 

3- Congenital Anomalies — Congenital narrowing of the external 
urinary" meatus m the male may cause bilateral hydronephrosis 

► 


Fig 20 — Hydronephrosis and hydro-ureter ysjth cenical carcinoma lyhicb has 
infiltrated and surrounded the ureter, markedly obstructing it 



Strictures of the male or female urethra, whether congenital or 
acquired, may result in hydronephrosis Congenital strictures of the 
male urethra are quite rare and are usually discovered during the 
first few weeks of life The various congenital narrowmgs of the 
bladder neclc, such as fibrous contracture of the prostatic urethra 
and mternal urmary" orifice, congemtal valves and cy"sts of the pros- 
tate or verumontanum may produce hy"dronephrosis The various 
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fonns of cctopK ureter are frequently responsible ureteral onfices 
have been found opening into the vagina, cervix, urems, seminal 
vesicle, prostaac urethra urethra in the female outside on the vulva 
beside the urethra and elsewhere. Nearly all these bizarre implanta 





Tic. 21 — ^JrctCTOcrle of npl« nretrt In «oaKn 30 obstructing fk>« of unf>c 
tuffiaently to ciusc pun vn the tiRbl Udney Rttnovil of urttctoctle ^Ith hijth 
frequCTKT loop cured the cocdidocu 

twns produce hydronephrosis. Usually the) are m the form of an 
extra ureter that is, a third or even a fourth ureter and are often 
associated with another onomal} such as a double kidncj Such a 
condition often causes hydrooephrosu in one half of a double kidney 
(Such patbologK processes arc discussed in Chapter 10 ) 
Congenital strictures of the ureters maj involve cither or both 


Fig 22 — Hydronephrosis due to aberrant renal arterj' to lower po e o 
kidney The ureter is not affected in any case In most cases of hy ronep ^ ’ 

aberrant arterj' has a role Aberrant arteries to the upper pole never 

obstruction 
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ureters. This type of stncnire appears at the ureterovesical junction 
where die ureters enter obUqueljr into the bladder 

A rather rare awnnaly is known as ureterocele (Fig. 21) This 



Fio, 23 — Hydxooephfowi of 1,000 cc c*p«orf due to ibemxit teoil ^nery to 
Joipcf pole. Nepfirectomf «« fiecrmry for relief 


may also be acquired. The condition is a cystic dilatation of the 
lower end of the ureter and regularly produces hydronephrosis. It 
may be unilateral or bdateraL 

The varxHis ladney anomalies, such as pelvK ectopic kidney 
horseshoe kidney unilateral fused ladney and double kidney all 
tend to cause faulty flow of nnoe and thus predispose to hydro- 
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nephrosis Exstrophy of the bladder, said to occur about once in 
fifty thousand births, predisposes to hydronephrosis 

4 6'/r/c///rej —Urethral strictures of inflammatory origin may 
cause hydronephrosis, particularly if neglected or badly treated A 
stricture can occur in any part of the urinary' system from the neck 
of a calix in the kidney to the external urinary meatus 



Fig 24 — Hjdronephrosis of 850 cc due to aberrant arterj’ to lot\er pole of 
left kidne}' rn boy, 4, misdiagnosed Wilms s tumor Left, attempt at pjelog- 
raphy Right, speamen removed at nephrectomy Recover}' 


5 Blood Vessels —The blood vessels which interfere most often 
with the outflow of urine and cause hydronephrosis are the aberrant 
renal artery' or the arteries to the lower pole of the kidney They 
are a much more common cause of hy'dronephrosis than is generally 
supposed Arteries crossing the ureter at lower levels can also pro- 
duce hydronephrosis ( Figs 22 to 24 ) 

6 Inflammatory Changes —lx. is strange how often a rupmred 
appendix is overlooked and how frequently it sets up hydronephrosis 
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In the female ceftatn pel\ic mfcaions encroach on the ureter and 
cause hjilron-phrosis Sometimet the hcahni; process of all cxtnns-c 
inflammarof) mechanism tn\t)Kcs the ureter in scar tissue and pro- 
duces more or less chronic partial obstruawn Hjdroncphrosts is 
sometimes seconJar) to a perincphntic abscess uhen the abscess 
presses on the ureter and obstructs it 


riG. 25 — Coa;rn>ul iojitxry Lulncri «ith h 7 Jnx»cr>hro»i» and hj-dro-urcter 
ifft capiarT 3,000 cc. (about 5 qci A(t« Juirapc by oephrowomy the 
Ltdiuy rcoftCTcJ and pinmi »cJI 10 jr«r» bttr Right hydrooephroiij 
hjdro-orrfrr due ro obitructiod by abitejicJ icrnirul rmtl^ Patmu »cll 
after 20 jwra. 

7 FloaStng A/t/nej— The h)droncphrosis produced by fleunng 
^^tdney ^-as touched on m Chapter 5 Kidney ptosis ma) be common, 
but rarely causes hydronephrosis 

8 Trauma,— It a doubtful that there is such an ennt) as acute 
traumatic hydronephrosis. Trauma to the kidney may be the remote 
cause of hydronephrosis When there a injurj to the kidric) with 
actual rupture, immcdate turgers ts imponanL Rcmos’al of the 
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clot and repair of the break in the kidney effecuvely prevents forma- 
tion of hydronephrosis later In a large number of ruptured kidneys 
treated by nonoperative means, we have seen hydronephrosis de- 
velop later 

Childhood injuries to the kidney are particularly important, for 
we have seen hydronephrosis develop later m life as a direct result 
of such injury^ Trauma to the bladder directly or as a result of 
fracture of the pelvis with consequent injury of the ureter and 
urethra may cause hydronephrosis during healing 

9 Vrostatic Hypertrophy —This is, generally speaking, a disease 
of the aging male The associated hydronephrosis is bilateral and 
involves the ureters also It is usually a part of the general picture 
and IS not as important as the obstruction which causes it Many 
factors contribute to the creation of renal failure with, in many 
mstances, accumulation of the waste products in the blood stream 
Both benign and malignant forms of prostatic hypertrophy may 
cause obstruction at the bladder neck (See Chapter l4 ) 

10 Diverticula of the Bladder ~ A diverticulum of the bladder 
may at times produce a constriction of either or both ureters and 
may also cause obstruction at the bladder neck that closely resembles 
prostatism Such a cause of hydronephrosis would be discovered on 
routme q'stoscopy, and intravenous urography might also disclose 
the diverticulum Special stereoroentgenograms made after filling 
the bladder with a solution of 4 or 5 per cent sodium iodide ate 
of great help The medium must not be too opaque (not over 7 per 
cent) lest the diverticulum be blotted ouL If the medium used to 
make stereocystograms is not too dense, one can see mto the bladder, 
as It were, when plates are placed m the box for visualization 

Another cause of hydronephrosis is diverticulum of the female 
urethra, a not rare pathologic entity Obstruction is sufficient to 
require considerable force to empty the bladder 

Neurogenic Causes —We now enter a field that presupposes 
a complete knowledge of the nervous mechanism of the body as it 
relates to the innervation of the kidney pelvis and ureter There is 
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DO rc*Uy iUDplc cxpliiiiitjoii ior whst caLcs plice lo the Jcidncy 
pcJru as a resuJr of faulty innervatjoa We are certain, however 
that some spinal cord lesions, audi as spinal cord tumor sclerosis 
and tabes, produce the typical "cord bladder” The various disorders 
amin^ from this type of poralpts of the bbdder m turn produce 



Fkl 26 — CoQfeaial tb«eoce of ucnim with atttndjuu oerre dumibtnct*. 
Bowel tod bkdder vook- kIio bilateral bydro-urcter and bTdrociephrolii. 


hydro-ureter and hydronephrosis (Fig. 26) Certain types of hydro- 
ureter and hydronephrosis found in children who die m infancy 
are classed as neurogeme because no obstruction can be found as 
the cause. It is supposed that the wails of the ureter and kidney 
pelvis lack the proper nerve supply to mainmin the muscle and 
tissue tone necessary to preserve the normal physiology and anatomy 
of the parts. Neurogenic changes are only rarely the direct cause of 
hydronephrosis. 
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Endocrine Causes —The work of Jenkins and his co-workers 
at Yale has given a new point of view on the causes of dilatation of 
the ureters and subsequent hj'dronephrosis which take place during 
pregnancy This complicated disorder, discussed in Chapter 3 under 
"pyelios of pregnanq^’’ could as w^ell have been named "hydrone- 
phrosis of pregnancj'” If the resulting hydronephrosis does not be- 
come infeaed and therefore no pus appears in the urine, the dis 
order passes unrecognized It has been showm that the ureters of 
all women dilate during pregnancy Jenkins has shown that the 
hormone responsible for this condition resides in the placenta, but 
we await further experimental proof What to do to counteraa the 
influence of the placental hormones (which are still unknown) is 
in the hands of the research workers 

Pathology —Hydronephrosis must be distinguished from poly 
q'Stic disease of the kidney and large solitar}' q'sts or multiple cysts 
Pyonephrosis is often confused with hydronephrosis, unfortunately 
this disease entity is not clearly understood and classified by the 
pathologists An infected hydronephrosis is not truly a pyonephrosis 

The whole function of the kidney is altered by the changes that 
take place during dilatation of the pelvis Dilatation may vary in 
excess capacity from a few cubic centimeters to several liters Dam- 
age to the renal structure is in direct proportion to the volume of 
flmd Therefore the earlier hydronephrosis can be diagnosed and 
Its cause found and corrected, the more kidney tissue can be con- 
served 

In hydronephrosis, stretching of the renal pelvis and parenchyma 
causes some of the blood vessels to be elongated and some fore- 
shortened Both veins and arteries are affected Because of this 
process, the blood supply to both the interstitial and the nephronic 
or filtering portion is defimtely deficient This results in a change in 
the product of the nephrons ( p 62 ) so that the urine is more dilute 
and some of the normal elements of the urme are lacking Impor- 
tant waste materials like creatinine and urea fail to pass the glo- 
merulus in normal quantities so that the urine in the kidney contains 
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only water and sale. This throw* the excretory load on the opposite 
kidney When hydronephrosis ts bilateral this may lead to grave 
systemic complications There a no way to restore or replace dam 
aged lodncy tissne Once out of function and damaged a nephron 



Fig. 27 — Hrdronephroifi in t dc^ from putUl oimroetJoQ of tlie ureter After 
45 tUf*, the ludocx w*» almott completelf dotroyed, 

IS never replaced. In hydronephrosu the oephron itself is changed 
from a looping, tortuous tube to a nearly strai^t one. Thus its 
function of reabsorpGon is interfered wid: and the character of its 
excreted urine markedly altered. The tubule* straighten and collapse 
first, then the glomerular tuft is affected The glomcmli continue 
to funenon after the tubules cease to perform. Blood often appears 
m the dilute unne at this stage owing to glomeruIonephnt». At 
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this Stage there is no cure, and nephrectomy is indicated if the op- 
posite kidney is good The end-result of hydronephrosis is a fibrous 
sac filled with a watery substitute for urine— a useless and funcnon- 
less organ 

Symptoms —In many instances the patient is unaware of a kidney 
disorder. Symptoms may be so vague and unrelated as to mislead 
the physician As in all obscure disorders in which diagnosis is diffi- 
cult, a complete urologic examination, with special reference to the 
kidneys, often solves the difficulty With the onset of acute hydro- 
nephrosis, many symptoms may appear at once The patient may 
have pain over the affected lorn or, more commonly, in front just 
under the costal margin There may be prostration Fever to 103 to 
105 F. may be present, with chills probable as an accompaniment 
The leukocj'te count may rise to 14,000 to 50,000 There may be 
vomitmg and gastric distress When an acute ureteral obstruction 
IS the primaty cause, no urine comes from the affected kidney, so 
there may be no abnormal urinary findings No doubt many such 
cases have been misdiagnosed, fortunately most of these cases ter- 
minate favorably when the obstruction is relieved and the kidney 
drains normally Usually when this happens the urine suddenly 
becomes fouled with blood, pus and thick stringy mucus, then 
qmckly clears and the patient recovers promptly 

The symptoms of chronic hydronephrosis are different, for the 
onset IS slow and insidious Not until the obstruction is more or 
less permanent and the hydronephrosis large does the patient come 
to the doctor for relief The patient will often come after discover- 
ing a "tumor” in the upper part of the abdomen, with no other 
signs or symptoms It is then up to the physician to decide whether 
this "tumor” is intraperitoneal or extraperitoneal, benign or 
mahgnant 

Pam may be the sohtary symptom If this occurs m a young person 
and the history is that of regularly recurrmg attacks dating back to 
childhood, one should think of hydronephrosis due to aberrant renal 
artety The character of the pain should be studied Sometimes it is 
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severe and colicky and at other tunes it is a dull throbbing ache. 

"nie reflex symptoms produced when the large dilated kidney 
presses on some structure such as the second portion of the duodenum 
are vanei Gastro-intestioal sympmffls may be promment. Vomiting 
and nntnep , with distention and ngxdity of the abdomen, may mis- 
lead the i^amtry^ mto suspectmg on intestinal obstruction or acute 
appendians with unorthodox symptoms. 

The paoent may describe the "tumor” as transitory that is it 
comes and goes. For a few days it b present, disappears for 
a few weeks or months, 

Hcmamna may occur and be rather massive There is aothwg to 
distujguish this type from that which occurs with papilloma of die 
bladder or tumor of the lodoey 

As long as the chrome or recurring type of hydronephrosis re 
mams uninfected, the clinical picture is not very complicated. With 
mfecoon, the enore charactcf of the disease a altered. ITie paoent 
may be extremely ill because of the retained infected unne, some 
of which is reabsorbed. When the true condition is suspected and 
a urologtc examination conflirms the tentative diagnosis, drainage 
by a ureteral catheter u wise. After emptying the hydronephrooc 
kidney the ureteral catheter should be secured m place so that it 
drains the hydronephrosis continuously This gives time to study 
the case, die symptoms wfll subside and the paoenti condition 
will improve. 

Diagnosis.— The shrewd rfmirtan con suspect the diagnosis on 
the basis of the signs and symproms. Proof must await urologK 
study The clini cal histoty and examinanoo of the patient are no 
less i mp ortant here thwp m an y other condinon- 

It IS not always easy to tell by palpation and examination of the 
abdomen whether a tumor” n intra abdominal or mtra retro- or 
exmpentoneai If the "tumor o large, as some hydronephroses 
arc, there may be no overlying bowel to make a tympanitic senmd 
on percussion and one finds only an area of dulncss, 

Differenaanon must be made from ovanan c ysts on a long ped 



136 UROLOGY IN GENERAL PRACTICE 

icle When the hydronephrosis develops m a floating kidney and 
IS on a long pedicle, it can be distinguished only by pyelography 
A large spleen and intestinal tumors, particularly of the mobile 
cecum, must be ruled out When the condition is suspected, the 
next step is to make intravenous pyelograms If these confirm the 
tentative diagnosis, a full urologic examination is made With all 
the evidence assembled— history', physical findings, laboratory data 
and urologic and roentgen observations— one can arrive at the cor- 
rect diagnosis and outline the treatment 

Treatment —The first consideration always is to deal with the 
causative agents If the hydronephrosis is bilateral and mvolves the 
ureters, the problem must be carefully studied before surgery is 
attempted 

When bilateral hydronephrosis is not the primary' condition, the 
whole procedure must be altered For example, for hydronephrosis 
and hydro-ureter which sometimes occur with chrome bilateral renal 
tuberculosis, little can be done Also, hy'dronephrosis which affects 
both kidneys and ureters in the late stages of carcinoma of the 
cervix or uterus presents a baffling problem Here one may do 
bilateral nephrostomies or ureterostomies 

Most cases of hy'dronephrosis in children are amenable to surgery 
to relieve the obstruction This obstruction, as previously mentioned, 
may be of any variety from a congemtal valve in the posterior 
urethra to an aberrant blood vessel crossing the ureteropelvic 
junction 

Pyeloplasty' is plastic surgery on the pelvis of the hydronephronc 
kidney There are many variations In the case of an impacted stone 
m the ureter, surgical removal of the stone may cure the hydro- 
nephrosis Tumors m the ureter present a more compheated problem 
and the choice of procedure becomes a matter of experience and 
judgment. 

In young children w'lth large bilateral hydronephrosis, we imme- 
diately perform bilateral nephrostomies In this way the pressure 
damage to the young kidney is stopped and recovery begins After 
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the child has rctumed to Dormfll m every other respect, complete 
studies can be made. Foocttonal tests will reveal the recovery status 
of the lodocys. When full funciioo has been restored and pcs is 
oot present m the unne, further studies tvill show how neatly the 
contour of the kidney pelvis approaches oofmaL After the ladney 
has recovered, the surgery necessary to correct the obstructxm should 
be undertaken. After that, one rjephrostomy opening should be 
allowed to close so the unne will agaiQ flow through normal 
channels. When all tests show satisfactory progress, the second 
£>c|difOstomy should be allowed to close. 

Pbognosis.— I hat two lodncys supply twice the filtenng area of 
one u obvious. Conservation of kidney tissue is good surgery Some- 
times in trying to conserve kidney nssuc, infection is introduced 
Of an old infection revived, so that in the end die kidney must 
be removed. Good judgment, plus eapeneoce soil has no substitute. 
The person who has a 73 per cent reduction m bdney function is 
a cnpple He cannot stand the hard knocks of hfe He ores easily 
and IS subject to many minor ailments Hts chanc« of developing 
byp er re nst on, coronary sclerosis and heart disease are much greater 
than the person with normal kidneys at the same age. When fane 
non of a kidney m unflateral hydronephrosu can be rest or ed and 
the other kidney is normal, the patient has an even chance of good 
health- 
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Before the time of Gustave Simon (1824-1876), renal tumors 
were seen only in the dead house Aluch has been added to our 
knowledge in the interv'ening seventy-odd years since that epoch- 
making surgical event in 1869, when Simon planned and carried 
out an operaaon for removal of a kidney. 

To the average medical man, a surs^ey of all the books, articles 
and classifications of renal tumors would be most confusing The 
literature is cluttered with meaningless classifications and minutiae 
If the physician knows too much about the rare lesions, he may 
miss the common ones, and thus his diagnostic batting average may 
suffer. 

It was refreshing after reviewing much data to open Stngicdl 
Anatomy of tlje Urtnary Organs by our old teacher and friend, the 
late Hertzler of Horse and Buggy Doctor fame, and to see a simple 
working classification of kidney tumors He commented "If the 
surgeon comprehends the four chief lesions listed below, he is not 
hkely to miss anythmg of importance and very little of purely 
scientific interest ” Here is his cJassificaaon ( 1 ) adenocarcinoma, 
(2) hypernephroma (fetal adenoma), (3) teratoma of infancy 
and childhood, (4) tumor of the renal pelvis and ureter 

For our purposes, we prefer the followmg modiffcation 

1. Adenocarcmoma 

2. Hypernephroma (fetal adenoma) 

3- Tumors of the renal pelvis and ureter 
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4. Benign tumors of the kidney 

5 Cysts of the ladncy 

6 TUmon of childhood and infancy— mahgoant, benign, cysts 
Probably patfaologisa and lodacy surgeons would not agree to this 
classificaaon, for it is not all-embracing However it is simple and 
thus avoids confusion. 

Knowledge of these tumors b less than a hundred yean old. 
It is reasonable that tumors arising from a complicated strucrorc 
lity the kidney should, in themselves, have a complicated make-up 
The perpletity of the pathologist in the study of renal tumors is 
reflected in the detailed classifications, the disagreement as to names 
and the endless discussiofl of their origin. Volumes have been written 
on the cellular pathology of the di ff e ren t types of renal tumors. 
Here we wish to avoid the study of the microscopic ccUuiar stmc 
turc and considef these malignant growths from ihe standpoint ol 
the elintnap. 

Adtfwc4rcmomM 

The term or preffx aieno mdicates that dre tumor b somehow 
related to glands or gland structure. An adenocarcinoma rs made 
up of a senes of glandlike groups of cells. Those derived from the 
kidney arise largely from the tubular cpithehuta Generally the 
gross appearance of the tumor permits its classification as nearly as 
the microscopic section. Usually these tumors arc small hard 
growths although some seem to proliferate mto large spreading 
masses whidi tend to invade all contiguous structures. 

As a rule they metastasae early hfetastacc nodules are often 
found m the liver Sometimes the lung is the first distant organ 
invaded. The retroper i toneal and mesenteric lymph nodes arc often 
mvtded. These growths spread by die lymphatic syst e m . 

Hjpem^broma 

The name hypernephroma b derived from the belief thar these 
tumors arise from adrenal rests in the capsule of the lodney Con- 
troversy toll centers on these particalar malignant renal g fo w t h s- 
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Before Grawjtz’ (1850-1952) epoch-making report, these tumors 
v/ere considered separate]} from cancers and were called ''fatty 
yellow tumors of the conex” Grass jtz called them Strumae super- 



Fig 2b Upper Jell, rrpjcal deformjiT of kidney tumor — bypernephroma, 
upper ughs kidney and tumor xemoted at operauon, louer left, roentgenogram 
of specimen fij]ed Tritb bismutb. Louer right, tery earlr hypernephroma of the 
kidney, the tumor itself bemg 3 cm. in diameter 

ren^les abherrantei renalis. His theor}' gained acceptance among 
the German pathologists, who soon called these tumors hyper- 
nephromas or Grawitz’ tumors Other pathologists do not accept 
the adrenal rest theory, although agreeing that these tumors are 





Fig 30 — Hypernephroma in dPuble kidney, in midportion between . 
pelves Upper left, pyelogram made with ureteral catheter in upper pe vi 
double kidney, upper right, pyelogram made with catheter in 

left, diagram of condition Lower r^ght, speaxnen removed a pe 
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cancers of the bdocy of the glandular type Qeaf cell car 
rimmfl and hypcmephroid tumor axe other name* used to desig 
Qfltc the same tumor No matter tiidiat the name or the ongm, the 



FK. 31 — Bare type of p»pillamt of roaJ pelru, Symptocu were tho#e of 
obttmmoci, wiih ferer and paJo la tigW Iddoey regioo. Ltjt prelogcus ma 
lECSiog mrooc GMUpletcly ohetrooed kidney filled with blood wu remorei 
Ritbt p»pi]kia» in lower part of pclru, cotnpUtely obstructiaa flow of uxloe. 
with Iddney ftmlly dettroyed. The podeot u well 10 yean brer 

rtinior remains datmenre and is the commonest of kidney tumor*. 

Their natural history suggesa that they arc di ff e r e n t from all 
other kidney tumor* There is no question of their malignancy but 
there u doubt a* to when they become malignant. They show many 
c ha ract e r istics suggesting ongm from immature or undifferentiated 
cell*. Tbc growths tend to encapsulate which is not characteristic 
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of a highly malignant cancerous growth It is true that they break 
through the capsule and metastasize by invading blood vessels 
We reported a case in which diagnosis of kidney tumor was made 
10 years before we saw the patient, by another doctor We con- 
firmed the diagnosis by comparing the roentgenograms made 10 
years before with those we had just made (Fig 29) The mmor 
was removed, and the man was alive and well five years later 
Some time after the nephrectomy he had a pulsating tumor on his 
forehead which, on removal and examination, proved to be a 
''hypernephroma” In this case, the kidney mmor must have been 
several years old before the original diagnosis was made 

Tumors of the Renal Pelvis and Ureter 
Praaically, only two types of mmor are found in the renal pelvis 
papilloma, and squamous cell neoplasms 

The papilloma in the kidney pelvis is identical to that commonly 
seen in the bladder (Figs 31 and 32) Indeed, some believe that 
bladder papillomas are implants from growths in the kidney pelvis 
or ureter This probably does occur m rare instances since these 
neoplasms spread by implantation 

Papilloma of the renal pelvis is rare It is not to be confused with 
papillary carcinoma which arises from the renal mbules Probably 
not more than 200 cases of papilloma of the renal pelvis have been 
reported Formerly the lesion was discovered at autopsy or was a 
surprise finding when a kidney was removed for persistent bleed- 
ing Since these growths are identical with those in the bladder, the 
reader is referred to Chapter 13, where a full description of these 
lesions IS given 

Squamous cell growth of the kidney pelvis, of which the reported 
cases number less than 100, has never been diagnosed chmcally 
It IS enough to mention them m passing 

Benign Tumors of the Kidney 

The term "bemgn” as apphed to tumors has always seemed to 
us inappropriate The pathologist, in using this term, perhaps in- 




FiG. 32. — Ripillotnu of die remi pelm. Upp*r Irft well tdmiced cuc; diMg 
oottd frocQ pT^oseun *od cbutctenitK hoiunirU. Paoeot died of mttutues 
t rear after ocpbrectamr Vpptr uiht aecdoo of thu miDor shovuig typical 
papillary arraDscfoeor of mallffltfnt cclU. Loirtr Uft papiUocoa tremred as pyclxtu 
for nro years. Cbaraartmk bematuria was doc pmeot, and dk^ooels of papQ 
lotoa was QDcemlD froco pjelo^ruii- PulcDt died of loa^ mecastaaes M mombi 
after tmeor {Jowtr rifhf) was retnored. 
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tends to imply that the tumor is Jess serious than malignant tumors 
and that it is not immediately dangerous to life Long usage has 
accustomed us to a meaning of the term that is the antithesis of 
malignant 

The benign tumors fall into three groups (1) adenomas, 
(2) fibromas and myomas, and (3) lipomas They constitute not 



Fig — Malmnant papillan cjstadcnoma jn a double kidnej There rMS 
bilateral reduplication of kidnejs and ureters 

over 2-4 per cent of all kidney tumors, so are relatively ummpor- 
tant clmically Furthermore, there is no way of differentiating a 
bemgn from a malignant tumor clinically 

Adenomas —Were it not for the fact that these seermngly innocu- 
ous tumors are thought to be capable of changing mto other and 
malignant forms, they would not be of much importance They 
are often an incidental finding in the kidney at autopsy They ap 
pear as small spherical, yellowish or yellow-gray growths near or 
just under the capsule Those that become large are diagnosed as 
kidney tumors and removed surgically They probably arise from 
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the rabule* of the kidney and present several variations m form 
alyeolar tubular papillary cystic, and combinations of these 

(Fig 33) 

hifomas and Fibromas — The myomas, or muscle tu m o rs arc also 
rare, constituting only a small percentage of kidney tumors. By 
muscle tumors ti'c do not mean tumors arising in muscles but 
tumors T\hich on microscopic section shou unstriped muscle tusue 



Fig. J4— StxElkd •oiitifT eyv of kJ<in«Y 'nw tctj Urge cpt praaicaUy »pbt 
the kjdoef m rtf k>og ixci eTC7«<lmglf uiul] cfia were alio present, tevenl 
of which ire seen on die sorface of »be kidney 

fibromas, or tumors composed of fibrous or connective tissues, 
are also rare. 

L/pontai —patty tumors ore occecdiDgly rare and are always a 
surprise finding at operatiorL They ore as the name implies, com 
posed of fat globules and fat masses They may be «mall or may 
attain large slie. 

Cysfs of tbt Ksdnay 

Only a few types of cysts occur m the kidneys ( 1 ) solitary large 
cysts— (#) serous, (b) beinorrhagic; (2) multiple large cysts 
( 3 ) pararenal cysts (4) polycystic disease 

Solitary large cysa arc rather uncommon (Pig 34) They are 
usually serous and contain ttraw-a>lored flunk They seldom in 
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Fig 35 — Polyq’snc disease of the kjdnq’s Upper left, in girl, lo, now mouic 
of three children. Upper right, m woman, 54, apparently of long standing 
Louer left, m man, 62 Louer right, in woman, 30, who just previously ha 
eclampsia of pregnancy, later diagnosed nephrius She hved 10 years, vitn 
blood pressure rismg to 300, and died m renal failure 
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volvc or communicate with a caJix, but recentlj' attention has been 
called to cysts which seem to onginatc in a minor caln obstrucnon 
and communicate with the kidncj through a tmy tortuous lumcm 

Sometimes several large cysts m each Lidncy apparently cause 
DO symptoms and do little harm They arc usually discovered on 
routine examination or at autopsy Some cj-stJ attach themselves 
to the outside of the Lidnej in the pararenal area. Those which do 
should be called retropentcmcal cysts, for they arc not true renal 
cysts. 

The most important category u polycystic disease of the kidneys 
It usually mvoUm both kidneys It is sometimes designated "con 
genital bilateral polycystic diseascT The kidneys are filled with 
mulaple cysts varying in size from a fraction of a mdliraeter to 
se ve ra l centimeters in diameter The cysts arc filled with a watery 
serous fluxL PracncaJly all die pareodijma is repbeed by these 
cysts. Unless ic ts possible to palpate the kidneys through the ab- 
dominal wall the djtagoosis will not be clear ood the patient will 
probably be treated for chronic nephritis unnl autopsy proves the 
true nature of the disease The onij other bibteral renal rumor 
(m adults) felt through die abdoniuial wwll is the rare bilateral 
hypernephroma (less than 35 cases m the hterarure) 

Polycystic disease is called congenital because cysuc kidneys have 
been discovered in die fetus as well as m the young child. There 
seems to be a definite hereditary tendency with several family 
groups on record. All advanced coses show marked dimmuoon of 
function in dye tests. More than half of the pauents has c increased 
blood pressure at the time of diagnosis. The symptoms become 
those of kidney failure from nephntis. Perhaps a third of the patients 
have mtermittent beraarana. Some have contmuous intractable pam. 
We have operated on three patients puncturing large cysts, with 
temporary relief from pam 

The charaaeruac pyelogram can scircely be mtsmk-en (Fig 35 ) 
On rare occasions the disease is confined to one kidney or one 
kidney attains enormous proporoons while its fellow retains nearly 
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normal size In one such case, the patient complained of a "mmor” 
m the left upper quadrant, and we operated, removing the left 
kidney which was completely replaced by q'sts (Figs 36 and 37) 



Fig 36 — Unusual case of pohqstic disease insohing onlj the left kidney Large 
mass in the left upper quadrant ■nas suspected of being a renal tumor Section 
of the enormous mass revealed a polyqsuc kidney Patient is well after 1/ 
years, and remaining kidnev appears the same (See Fig. 37 ) 

The right kidney was nearly normal This patient has been well for 
17 years and the remaming kidney still funaions normally 

Diagnosis — The histor}' is less important in the diagnosis of 
renal tumor than m many other diseases, although it is imperative 
to take a complete history for it may have an important bearing 
on comphcatmg diseases One or more of the followmg signs and 
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symptoms usuaJZy brmg the patient to the doctor hcmatuna, paiOr 
tamot frvtr toUkss, loss of TOsht difitstnr disturbances nod 
gastro-mtcjtmal daturbaocej. 



Fk*. 37 — Same cue « preceding. Polyrjnrfc kidney remoTed «t opertdocL 

Although hemamru has been designated one of the cardinal signs 
of kidney tumor only about 50 per cent have gross hcmatuna as 
an important symptom. The blood coming from a bleedmg rumor 
of the kidney may look the same as that coming from the bladder 
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in cases of papilloma When there are wormhke clots that have 
been molded to the ureter and the patient tells of colicky pain in 
the ureteral area during or preceding the hematuria, one should at 
least think of kidney tumor 

Often the patient finds his own tumor and the physician must be 
familiar with other abdominal tumors to narrow the diagnosis 



Fig 38 — Retroperitoneal tumor which displaces kidney forward 

When there is associated hematuria, the tentative diagnosis is clear 
The first and most important symptom may be pain m the area of 
the aflFected kidney 

We have long taught students that there are four chmcal types of 
kidney tumor hemamric, pamful, tumor and fever type The last 
the fever type, is not often recognized The tumor itself gives rise 
to fever and when the tumor becomes umformly mfected, fever 
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results, Tbe temperature is «lck>m over 101 F When hematuria, 
pfltn, tumor and fever occur m the same patient, a presumptive 
ran be made from the history alone. 

Wealmess and loss of weight usually occur with tumors that are 
highly malignant and metastasize early The tumor may be s m a l l 
The weakness is due to tbe toxemia induced by the tumor by loss 
of blood and by fever Gastro-mtestmal symptoms may dominate 
the picture if the tumor is large enough to mvolve by pressure or 
otherwise an mtrapentoneal organ such as the duodenum, s toma c h 
or portion of the large bowel 

Physical exaimnatioQ should be thorough- In about half the cases 
a tumor cannot be made out by palpaaon of the abdomen. Some 
times, hov.'evcr the tumor can be readily seen through the abdom 
inal wall Urologic studies should be undertaken as soon as a kidney 
tumor £5 suspected. 

G^mplete cystoscopic studies should be made includmg urioe 
from separare kidneys Kidney funenoo tests and pyelographic 
studies should be made From a study of tbe history physical find- 
ings and results of dw urologic examinaoon, the diagnosis can be 
establshcd. 

However die eiaa variety of tumor cannot often be diagnosed. 
The malignant tumor produces the same shadow’s on tbe roentgen 
plates as the benign tumor Cysts can sometimes be diagnosed from 
the I ray plates by their large cfaaractcnstic displacement. Polycystic 
dis ea se, which is almost alwap bilateral, must be differentiared. 
Other abdominal tumors, such as ovarian cysts large fibroids of 
the uterus, turnon involving the liver stomach, omentum or pan- 
creas, enlarged spleen, fioatmg kidney and kidney anomalies, must 
be differentiated. 

Treatment — The treatment of renal rumors is surgical As 
soon as tbe diagnosis is establiAcd, a survey should be made to 
sec if operation is possible There arc many inoperable tumors. 
When a tumor is bilateral there is oo particular use m operating. 
Extensive metastases contraindicate surgery 
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The patient may show signs of systemic breakdown, with cachexia, 
low hemoglobin content, loss of weight, weakness and loss of 
appetite In these cases, the tumor is often too far advanced for 
operation When a urologic survey shows that the other, presumably 
good, kidney does not have sufficiently normal function to carry 
on life, operation had best not be undertaken 

Operative mortality is not high Roentgen therapy is sometimes 
advisable to reduce the size of a huge tumor and nearly always 
as an adjunct to surgery Roentgen therapy should be given in 
courses under the direction of a competent therapist The results 
of surgery of cysts and benign tumors are much more encouraging 

Tumois of Infancy and Childhood 

Children are subject to all the tumors that afflict adults All but 
one of the list are rare The so-called Wilms tumor is the usual 
kidney tumor in children under 7 Marx Wilms ( 1867-1918) wrote 
a classic description of this tumor, which bears his name (Figs 
39-41) 

Under Wilms’s tumor are included lipomyoma, chondromyo- 
sarcoma, adenosarcoma, rhabdomyoma, myosarcoma, embryonal 
sarcoma, spindle cell sarcoma and fibromyosarcoma These tumors 
spring from embryonal cells having totipotent powers, so the three 
germ layers are represented in the tumor Occasionally the patholo- 
gist reports these growths as embryonal carcinomas because he saw 
the ectodermic proliferations in the sections They are essentially 
teratomas 

Clinical Picture —Not only are Wilms’s tumors the common- 
est neoplasms of the abdomen and retroperitoneal space, including 
the kidney, but they comprise 20 per cent of all tumors m children 
More than 60 per cent appear before the age of 3 years After the 
seventh year, Wilms’s tumor is rare and the tumor w^hich may occur 
IS the hypernephroma of the adult Since Wilms’s tumors have been 
found m fetuses as early as the sixth month, the tumor has been 
called a congenital sarcoma It is not uncommon in the new-born 
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kidney tumor on record, probably because the tumor is nearly 
always well advanced when discovered In defense of those who 
fail to make early diagnosis, it can be said that these tumors have 
rapid growth and attain large size in a few weeks 

Pathology —One charaaenstic of the Wilms tumor is that it 
seems to arise from the capsule of the kidney, and apparently hang- 
ing on the side of the enormous tumor is three quarters of a normal- 
appearing kidney Frequently this normal kidney is displaced down- 
ward into the pelvis, across the midline to the opposite side or up 
under the diaphragm 

When the tumor is opened it has a soft, gelatinous, brainlike 
consistency It is easy to see why the older observers called them 
"encephaloid” tumors of childhood Just where they metastasize 
first IS not of much importance The point is that if they metastasize 
anj^here, they are rapidly fatal The microscopic picmre is so con- 
fusing that the pathologist cuts blocks from several portions of the 
specimen and tries to make a composite report of all he sees This 
accounts for the multiplicity of names of these tumors They often 
break down and become degenerative, unrecogmzable masses If 
roentgen therapy is given before operation, the pathologist will 
have difficulty deciding what he sees in his sections 

The confusmg histologic picture of Wilms’s tumors can only 
be clarified by recalhng the underlying embryology As mentioned, 
some beheve they are derived from totipotent sex cells which are 
misplaced during the blastomere stage of kidney development 
Wilms subscribed to a similar theory 

Treatment — There are experts who advocate irradiation of all 
renal tumors regardless of size or probable pathology We believe 
only those tumors, adjudged malignant, which are too large to 
remove comfortably should be treated with x-ray preoperanvely 
All kidney tumors should be removed surgically for pathologic 
smdy X-ray therapy should follow but should not begm less than 
four weeks after operation, otherwise, the wound may break down 
Roentgen therapy should be given by an expert radiologist. 
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Iniurres to the Kidney 


There are three geoeral types of lojury to which the Iwxlocy is 
sub;ea ( 1 ) m/urici of extcrtul violence from blows falls or crush 
iDg injuries (2) penetrating wounds from bullets or sharp objects 
(3) injuries incurred during inscrumeotaDon with ureterai instrn 
meots, such os stone dislodgers, ureteral bougies and sa5 catheters, 
Of during pyelography when too much or too strong pressure is 
used to injea die opaque medium- 

There are m the literature many cases and groups of cases of the 
varwus types of ruptured Lulney There is no doubt that not nearly 
all such renal injury cases arc teporwd- Available stamocs indicate 
that the injury occurs not oftcoec than once in 500 injuries of all 
types. Rupture or injury to the kidney has been recogni 2 cd by sur 
gcons since onoent tunes In many cases there is injury to other 
viscera as well as to the bony framework of the body 

In a study of 100 cases taken consecutively from the literature we 
were able to compile some ins tru c tiv e statmici. It has been generally 
stared that the injury is more frequent in males, the figure being 
given as 92 per cent m males We found the madcnce to be 85 per 
cent m males. The reason for this change is apparent when we 
considef bow many women havtf gone mto occupotjons formerly 
limited to men. Wc may look for a further increase m kidney 
injuries among women. 
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as soon as his condition will permit, intravenous urography should 
be done (Fig 42, left) If the outlines of the kidney pelves are 
clearly portrayed on the roentgenogram and no hematoma is seen, 
the injur}^ is not dangerous If the pyelogram shows varying degrees 
of fracture of the kidney, the seriousness and extent of the lesion 



Fig 42 — Left ruptured kidney in bo), 15, from football injurj omp 
severed renal vein necessitated nephrectom> Right, remote result o o , 

of kidney When a child, the patient fell, but did not acknowledge eing ^ 
until long afterv’ard A surgeon called to operate diagnosed rena 
the incision and prediaed early death The complete story was o 
as a nurse, she vsas examined for tlie source of pus in the urine 
calcified are-a in the lower half of the kidney is due to the arge 

once present 


can be estimated correctly The pyelographic film may show 
hematoma, for even a small subcapsular hematoma is usua y c ear 
portrayed on the film Large hematomas and urmary 
sometimes push aside the mtestmes in a characteristic fashion n 
venous urographic studies should therefore never be omitte , 
they have great diagnostic value If one kidney shows a clear nor 
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oatlxne and tbc other shows a smoly undefined mass of opaque 
medium in the Indney area, one can be almost certain that a senons 
fracture of the kidney has taken place Roentgen studies must also 
be made of the bony framework for pelvic, rib and vertebral frac 
turcs, for such mjunes arc not an uncommoQ accompaniment of 
renal rupture 

Treatment —In case of ruptured kidney tberc is much the phy 
ytTMn can do early A paoenr with a ruprured Jadney nearly always 
sufiers from shock, and this most be treated first. This is done m the 
following manner 

1 The patient is put in a n’arm place arid covered wTth warm 
blankets. Hot water bottles or electric pads arc used. The application 
of heat should be done carefully for the purpose is to conserve the 
body heat, not to increase ic. Increasiog body heat to a pomt where 
the patient begins to perspire entails new dangers, such as loss of 
body fluids, changes in die blood plasma and further fall in blood 
pressure. 

2 Morphine gr, is given by hypodermic 

The paocDC may recover from the shock rather quickly Young 
persons, even diougfa the renal mjury is severe, may recuperate 
rapidly 

3 On showing signs of recovery tbc paoent is carefully trans- 
ported to a hospital where furdier dugoosoc and remedial measures 
can be earned out. 

4. Blood pressure recording should be made at regular intervals. 

The next step after creating the shock is to establish the extent 
and senomness of the injury for on tbc completcoess and speed 
with which dm can be accomplished may depend the outcome of 
any treatment insatuted later 

As soon as possible, the patient should be made to void. If the 
unne passes easily there ts no mpture of the urethra or bladder 
If he a unable to void withm a half hour of the time of the mjury 
a catheter should be passed. Dagoosis of ruptured urethra u rrmA- 
with the catheter if the cadieter docs not pass readdy to the blad 
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kidney tumor on record, probably because the tumor is nearly 
always well advanced when discovered In defense of those who 
fail to make early diagnosis, it can be said that these tumors have 
rapid grow'th and attain large size in a few^ weeks 

Pathology —One characteristic of the Wilms tumor is that it 
seems to arise from the capsule of the kidney, and apparently hang- 
ing on the side of the enormous tumor is three quarters of a normal- 
appearmg kidney Frequently this normal kidney is displaced down- 
ward into the pelvis, across the midline to the opposite side or up 
under the diaphragm 

Wben the tumor is opened it has a soft, gelatinous, brainlike 
consistenq' It is easy to see w'hy the older observers called them 
encephaloid” tumors of childhood Just w'here they metastasize 
first IS not of much importance The point is that if they metastasize 
anjw'here, they are rapidly fatal The microscopic picture is so con- 
fusing that the pathologist cuts blocks from several portions of the 
specimen and tries to make a composite report of all he sees This 
accounts for the multiplicity of names of these tumors They often 
break dowm and become degenerative, unrecognizable masses If 
roentgen therap)' is given before operation, the pathologist wiU 
have difficulty deciding wffiat he sees m his sections 

The confusmg histologic picture of Wilms’s tumors can only 
be clarified by recalling the underlying embry'ology As mentioned, 
some beheve they are derived from totipotent sex cells w'hich are 
misplaced during the blastomere stage of kidney development 
Wilms subscribed to a similar theory^ 

Treatment — ^There are experts w'ho advocate irradiation of all 
renal tumors regardless of size or probable pathology^ We beheve 
only those tumors, adjudged malignant, wffiich are too large to 
remove comfortably should be treated with x-ray preoperauvely 
All kidney’^ tumors should be removed surgically for pathologic 
study X-ray therapy should follow^ but should not begin less than 
four wrecks after operation, otherw ise, the w'ound may break down. 
Roentgen therapy should be given by an expert radiologist 



Injuries to the Kidney 


There are three general types of injury to which the kidney is 
tubjea ( 1 ) mfunes of ertcmal violcocc from blow*, falls or crush 
mg injuries (2) petietracmg wounds from bullets or sharp objects 
(3) injuries incurred during mstnimcntaoon with ureteral instru 
ments, such as stone dislodgers, ureteral bougies and staff catheters, 
Of dormg pyelography when coo much or too strong pressure is 
used to mjea the opaque medium. 

There arc in the litcranire many cases and groups of coses of the 
vanous types of ruptured kidney There is no doubt that not nearly 
all such renal mjury cases are reported. Arailablc statistics indicate 
that the mjury occurs not oftener than once m 500 mjunes of all 
types. Rupture or mjury to the kidney has been recognued by sur 
geons since ancient times. In many coses there is mjury to other 
viscera os well as to the bony framework of the body 

In a study of 100 cases taken consecutively from the literature we 
were able to compile some instructive statistics. It has been gcoerally 
stated that the mpiry is more frequent m males, the figure bemg 
given as 92 per cent m males. We found the madence to be 85 per 
cent m males The reason for this change is apparent when we 
consider how many women havtf gone into occupanons formerly 
limited to men. We may look for a further increase m kidney 
mjunes among women. 
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die costal edge, should be over the break in the table The table is 
then broken so that the loin is put on stretch 

A cuTL'^ed lumbar incision is made beginning at the costovertebral 
angle and extending down and forward to a point below the ante- 
rior superior spme of the ilium This incision should be generous, 
often 25-35 cm long, so that there will be plenty of room in which 
to work When the muscle layers— external and mternal oblique 
and the latissimus dorsi— have been incised, a mck is made in the 
transversalis fascia at the costovertebral angle A yellow fatty fascia 
will show here, and the finger is slipped into it and pushed down and 
foru^ard, enlarging the wound by splitting this transversalis layer 
The fascial envelop of the kidney is carefully picked up with Allis 
forceps and a small incision made Blood clots and bleeding may 
be encountered here The hole in the fascial envelop of the kidney 
IS enlarged, the edges are seized with four Allis clamps, and the 
surgeon pulls up gently on all four clamps, thus bringing the kidney 
up mto the wound Clots are carefully removed The finger is shpped 
down carefully betvv'^een the fasaal envelop and the capsule of the 
kidney and the renal artery located If it can be felt to beat, the 
surgeon carefully dissects until the renal vem can be made out, if 
these vessels are intact, nephrectomy need not be done 

Next, an assistant seizes the pedicle betv'een his mdex and middle 
fingers and obstructs the blood supply to the kidney by gently com- 
pressing the pedicle Rubber-covered mtestmal clamps, sometimes 
used, are dangerous The clot havmg been carefully removed and 
the bleedmg controlled by the fingers on the pedicle, repair of the 
fractured kidney is begun. Several pieces of muscle are prepared, 
large enough to fill the defect m the kidney If the fracture is a 
clean one through the middle, some of the pieces of muscle are 
placed over the hue of the break and secured m place with an 
atraumatic needle and triple 0 chromic catgut This is covered with 
fat and the kidney laid gently down m its bed About 5 Gm of 
sulfathiazole powder is sprinkled m the wound, two cigaret drams 
are placed and the wound is closed m layers, carefully apposmg 
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tqjaratclj' the four muscle layers, faiaa aod ilan. The paoent is 
then returned to bed 

Titmsfasjon of 1 000 cc of blood is started followed by 2 000 cc 
of Rmger s solution with 5 per cent glticosc No food or water a 
given by mouth for 30 hours. Intravenous administration of fluids 



FlC. 43 — Sarred lod deformed ladarr lo girl, 12, with history of rupcired 
Iddciey mani yean before. 

IS continued during this mterval Then small sips of tap water at 
70 to 75 F are given, then tea, jcUo, broth, dexm and gelatin may 
be added. The paaent m on a liquid diet for 48 hours, and the 
feeding « gradually increased to full diet in three or four days. 
Drainage is removed the third day and stitches are removed the 
tenth day The ptoem may be up and about in two weeks 

We have rcated somewhat m detail an operaaon for the repair 
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of a ruptured kidney We wish, in addition, to impress on the j 
sician the possible sequelae of failure to operate or of neg 
(Fig 42, right fp 162], and Fig 43) That the patient reco' 
from a ruptured kidney sometimes seems all that is important 
the physician That the patient may recover and later becom 
kidney cripple is a sad truth The patient may do well for sev( 
months and finallj’^ develop an abscess in the perirenal or ret 
peritoneal space which must be drained The kidney is usui 
partly destroyed in this process Nephrectomies attempted at 1 
late date are attended with a high mortalit)'^ rate If no infect 
develops the clot may calcify and destroy one half to two thirds 
the kidney Hydronephrosis may result from injury to the ureter 
from too long-standing pressure of the clot on it, thus obstruct; 
the flow of urine Stone in the kidney may develop as a result 
the stasis Adhesive bands may form around the kidney and ure 
causing slow destruction of the kidney Hypertension may be 
remote result of negleaed renal rupture 

Penetrating wounds from bullets and sharp objects which mji 
the kidney must be dealt with in the manner already described 

Injuries incurred during uroiogic examination are generally 
interest only to the specialists 

Occasionally a practitioner who does some surgery but who dc 
not feel entirely comfortable when confronted with a major pi 
cedure, such as the exploration and repair of a renal injury, is t 
only source of medical aid available in an emergency For this reas( 
we have presented the description of the operation in detail 
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Anomalies of the Genito-Urinary Tract 


This chapter is m reality the musenm of anatomic cunosioe* It 
readily becomes the repository for all bizarre, aberrant, f anras tt c, 
strange or rare aoatonuc varmoons of the geoito-utmary tract. The 
interest in this subject a not alone one of cnoosity but has a genu 
mely ptactical clinical aspect. 

Anomalies of the urmary trta are, with few exceptions, hidden 
defects and must be sought from die depdis of the interior of the 
body A knowledge of just whac these anatomic aberrations are is 
necessary to an underftandmg of the pathologic processes they cn 
gender We feel that we must fllustrate tha chapter completely by 
line drawings, x rays— both plam and pyclogmphic— and schematic 
representations to have this chapter sustain both its teaching value 
and ns practical flmiral interest. 

Our purpose here is not to see bow complicated we can rnwVr 
this subject by aowding every inconsequential and rare anomaly 
mto the text, but to make cUntral applicanon of the most impor 
cant a n omalies. It would take many pages of careful explanation 
to make clear die underlying embryology of all the congenital 
anomalies of the genrto-unnaty tract. We can say from a lifetime 
study of renal arnl genital pathology that fully one third of renal 
and ureteral pathology is due to congenital malfocmanons. Nephn 
ta of the various types is, of cotirse, not included in this statement. 
We will describe bnefly all the m their anatomic order 

without usmg space taking table* of classification. 


^69 
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Anomaltes of the Kidney 
Solitary Kidney— This anomaly was formerly thought to be 
rare but carefully studied series of autopsies and clinical cases indi- 
cate that one kidney is absent in the ratio of one in every thousand 



Fig 44 — Sohtarj pelvic eaopic kidney in young woman, diagnosed six years 
before death. Left, kidney' lying transversely in pelvis, w'lth no kidney shadows 
in normal kidney fossae Right, autopsy specimen, weight 40 Gm Uterus had 
only one horn Death from renal failure 

mdividuals Nearly a thousand such cases have been reported in 
the hterature 

In certam cases the sohtary kidney is normal m every respect in 
position, size and functional abihty Often the kidney, m addition 
to bemg sohtary, is ectopic (Fig 44) or misplaced Sometimes it 
is on the opposite side, the ureter crossing over obhquely, and it 
may be down m the pelvis (Fig 45). 
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The soUtary Ldney wbKh u normally placed has the best chance 
of remaming healthy The ectopic or misplaced kidney develops 
disease in a hi^ percentage of cases. 

Supernumerary Ktoneys.— Extra kidneys arc extremely rare 
This amdiGon is often confused with double kidney, which is quite 
different Not more than 30 cases of extra kidney have been re 
ported, and it is possible that not all of these have been authentic 



Fia 45 — Pelric caopic kidatj "niii u qtute different fnsffl ladoey pfoiii. 
Bbod supply to tlui ktdney dtmrd from the ili« TweU. 


D0UBI.E Kidneys. — Otdmanly each kidney has one pelvis and 
one ureter In the case of double kidney there may be two pelves 
and two ureters (Fig. 46) These kidneys have considerable in 
crease m total volume of kidney tissue althou^ usually one of 
the pair of pelves is somewhat rudimentary This a a fairly common 
anomaly It occun more frequently on ooe side. Bilateral rednpL 
canons, where both ndes have double kidneys and complete double 
ureters, are not commoo. 

Unilateral Fused Kidneys. — Sometimes kidneys fail to ro- 









/ 




Fig 46 — Hydronephrosis in double kidney in boy, 14, long treated for pyelitis 
Upper left, hydronephrosis and hydro-ureter Upper right, course of ureters and 
ectopic implantation of upper one into prostatic urethra Below, surgical 

specimen 
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tatc properly wten they are formed from the embryonic tmictnica 
and then fuse together In these cases, both kidneys are on the same 
side but fused. One ureter crosses the midline to get to its oormal 


Fig. 47 — UniUffnl faied lodocx Uicter from lower Iddoey ciotscs otct and u 
impljnrrd m normal pottooQ for a nsht kidney Upper krdney u filled with a 
large hranrhed or caghom caknhu. Ureter from upper kidney u implanted in 
the bladder in normal poildoa for a left kidney aniL u blodxd by two large 
wot tea. In man, 62, who is doing well after fire yean wlthoot treannenL 


posiGoc m the bladder (Figs. 47 and 48) Such kidneys are f or ev er 
gmng trouble. ITicy may rake all manner of shapes and are called 
sigmoid k idn e y L shaped kidney or cake kidney These momtroai 
tics may be ectopic or misplaced lying anywhere from a nnrmal 
position m the kidney fossa to vanom posmons m the flank and 
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down into the tree pelvis. Naturally such lodneys arc prone to 
disease. 

Horseshoe Kidne\ — This is probably the best known of ibc 
renal anomalies. Actually it is a fused kidney in which the kidney 
masses attempt to maintain their correct body position (Figs. 49 
and 50) The common fusion spot is between the lower poles of 



Fig. 30 — ticKSoboe Iddney with nooc In €»ch hilf of the kidoer Lfft pT«lo- 
gam ckirtx portTiT* the eoonulr Right dfiwin^f of Mtopsy ipecanenu 


the kidneys, formmg what ts called the isthmus die narrow "neck 
of kidney tissue which connects the two kidneys. Rarely the fusion 
u at the upper poles. The isthmus is generally m front of the great 
vessels, aorta and vena cava. Sometimes the mfamus is behind these 
large abdominal vessels This is difficult to explain from an embryo- 
logjc pomt of view Horseshoe kidneys have many extra or aberrant 
renal arienes. The kidney pelva, which normally comes out from 
behind the renal vessels, often is m front and the urete r s pass over 




Fig 5 1 — Renal and ureteral anomalies double kidney with double ureter, 
one ending in ureterocele Filed with stones B, solitary kidney with ureter in 
seminal vesicle on same side C, double kidney with double ureter, one in the 
seminal vesicle D, solitary kidney with faulty rotation E, solitary kidney with 
single ureter with crossed dystopia F, two kidneys on same side, not fused 
G and H, fused kidneys with ureters in normal position in bladder I, unilateral 
fused kidney resembling horseshoe kidney except that lower portion failed to 

rotate up into position 
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the isthmot Not imcommoalf one or both halves of the horseshoe 
kidney have rcdaphcaoon of the pelves and ureters 

htany other minor anomabes of the form of the kidney and pelvis 
are only of academic interest 

Anomalies of the Ureter 

It IS scarcely possible to coosidef anomalies of the ureter apart 
from anomalies of the kidney (Fig. 51) However because of 
certain bizarre courses and implantations, diey can better be dealt 
with separately 

One of the commonest anomalies is m number Sometimes there 
arc three, four or five ureters. When there arc two ureters to one 
kidney the ureter from tbe sapenor .mnaj pelvis almosr mrsnebly 
has die lower implantaoon in the bladder tngoo. Sometimes one 
ureter is absent completely Sometimes the ureter on one side is 
incomplete, ending blindly with no kidney on that side. 

AncmaUes of Ongin and Implaniatton 
The ureter and the kidney pelvis axe one when consideted cm 
bryologicahy The kidney poreochyiDa u formed separately and 
joins tbe pelvis at an early date. The ureters grow upward from 
the ureteral bud to the wolffian body and are transferred early to 
the urogenital sinus, which later becomes the unnary bladder 
Tbe most important consideration is the so-called faulty implanta 
non of the ureter Under this headmg comes the Hx t r a or super 
Dumerary ureter which is ectopic or misplaced It has been de 
scribed as being implanted in the female urethra, the prost a oc 
urethra, va gin a, cervix, uterus and outside, beside the urethra on 
the vulva. C a s es of die ureter from a solitary kidney opening mto 
the seminal vesicle are on record Sometimes, as m one of our 
the tmgle ureter opens on the postenor part of the bladder above 
*nd away from tbe tngon. 

Congenital divcracula of the urcrer are extremely rare. Certain 
congenital dilatations ore thou^t to be anomalous but there is 
*dll controversy over their ongm (Fig. 52) 
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Congenital kinks, t\\'ists or strictures and valves may be associ 
ated, they are generally found in childhood Congenital strictures 
and valves are the most common and most important They account 
for many tirinar}^ disorders of childhood 

Interest in one other rare anomaly of the ureter has recently been 
revived by reason of discovery of new cases That is the postcaval 



Fig 52 — Lejt congenital diiaiauon of lot\er end of left ureter, no obstruction 
at vesical end Four no 6 ureteral catheters could be inserted together Right, 
congenital dilatation of ureter sMth hydronephrosis m vroman, 45, with no 
S)'mptoms unul Lidne) became infected 

ureter This bizarre type consists of a ureter which passes around 
behmd the vena cava Its extreme rarity adds to its mterest 

Anomalies of the Urinary Bladder 

Exstrophy — ^The commonest and perhaps one of the most im- 
portant anomalies of the bladder is exstrophy or ectopia vesicae 
(Figs 53 to 55) In this anomaly the urmary bladder has no ante- 
rior wall and hes everted and exteriorized on the lower part of the 
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abdomen The patient has no umbilicus The symphysis pubis is 
separated widely The tt \'0 rectus muscles, which are ordinarily in 
one sheath side by side in close apposition, are attached separately 
to the tw'o ends of the gaping symphysis, forming a mangle The 
space bett^'een is occupied by the ectopic bladder and has only a 
thin wall of fascia bem^een the posterior bladder M'all and the 



Fig 54 — Exstrophy of bladder xvith complete epispadias in man, 42 Left the 
bladder Right pjelogram shossing that despite jears of exposure to infection, 
ureters and kidnejs are remarkably near to normal, note wide separation of 

sjmphjsis pubis 

peritoneum The ureters usually open in the normal position on 
the trigon, and urine drips out freely and rhythmically down the 
front of the body The urethra is usually completely open, with 
complete epispadias (see p 184) 

There are numerous variations of these defects of the bladder 
In some, the bladder is not completely exstrophic There are many 
accompanymg congemtal defects, such as undescended testes, mis- 
placed penis, spma bifida, harehp and clubfoot (The treatment is 
described m Chapter 13 ) 



Exsircphtc bladder 

Eijit arttczvl orlf^ ' Uft urct.rcl oaHce 
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Fig. 53 — Uolque aue erf mu up by erf bluldcc. Two ureterj open loro the 
bUddo- the pnu a muplftccd, onoe puso from tbe o j c i en io rhythmic dropo, 
aod t ftrom erf onne um es from the perns. 
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far the most common The urethra ends almost imperceptibl) 
the skin just back of the frenum It is short in all degrees of hj 
spadias In addition there is a bending down and back (chord 
of the glans and the whole penile shaft Commonly there are 
dundancy of the foreskin and hooding of the glans penis. In 
first type, or glandular hypospadias, operation is generally not c 
sidered necessary In the other three, proper operative procedi 
are advisable for correaion and cure In the penoscrotal and peric 
types, the man may be sterile because the semen cannot enter 
vagina during copulation 

Epispadias is a rare anomaly which is primarily a male defi 
It occurs in the female in cases of exstrophy of the bladder 1 
defect consists in failure of the urethra to close There are th 
degrees the glandular or balanitic type, in which the glans pe 
IS split and the urethra is spread out like a gutter, the penile ty 
in which the urethra ends nearer the symphysis, but anyv\'here alo 
the dorsum of the penis, and the complete type, in which the whi 
urethra is open on the dorsum of the penis, the tv^o corpe 
cavernosa being widely separated In the complete form there 
no sphincter to the bladder and it almost always accompan 
exstrophy of the bladder of whatever degree 

Scrotum and Testes 

The scrotum may be cleft, that is, divided mto two separa 
pouches It may also be apparently absent In the case of bilater 
undescended testes, the scrotum appears to be completely absei 
The tissues that make up the scrotal sac are so versatile that th( 
can form an enormous sac out of apparently vety little tissue m 
short time 

Testes —There are only mo types of anomalies of the testes, ar 
they are anomalies in number and m posiaon Anomahes m nun 
ber are less important because they are rare Absence of the teste 
or anorchism, is exceedingly rare and is generally found at autop: 
on infants who have numerous other anomahes 
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Lack of development of the tems has also been classed as an 
anomaly but, m the stnct sense, may not be congcnitaL Other forces 
may have influenced or impeded its growth and development In 
undesceoded testes, development may be mtcrfered with because of 
malposition. 

Fusion of the two testes has been reported. Supernumerary testes 
are also rare, but some 15 proved cases have been reported. 

Anomaltei of PoiUton —By flif die most important anomaly from 
the practical and clinical standpomt is that of position, generally 



Pia 57 — Hermiphrodbe or pteadobennapbrodhe, penis tnd tenei u veil 

« Ti^iML Presence of onrlej «j oo« dctennlocd, but true beTinaphrodliiun 
u lire. 

called undcsccnded testa. At the sneth month m the male fetus 
the testes are at the mtemal mgoioal nng They do not arrive in 
their final normal position m the scrotum until just before birth. 
There are numerous instances of die teste* completing their descent 
during the first month or two after birth. 

It was formerly thoo^t and taught that the gubemaculum pulled 
the testes down the canal and into normal posinon m the scrotum. 
Ihe gubemaculum develops along with the testis and is der iv ed 
from a fold of peatoncum. It is a connective tissue cord. Because 
of presence of smooth muscle fiber in it, its influence was thou^t 
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CO be considerable in causing the descent of the testicle Anatomists 
have shown that the gubernaculum has six points of attachment 
(1) to Poupart’s ligament, (2) to the pubic bone, (3) to Scarpa’s 
triangle, (4) to the ischium and perineal fascia, (5) to the base 
of the perns, and (6) to the bottom of the scrotal sac Therefore, 
the testis has at least seven ways in which it may be aberrant It 
may remain in the abdomen and never enter the inguinal canal or 
start Its descent This is called crj'ptorchism If it enters the inguinal 
canal, it may stop anjwhere m the canal short of its proper posi- 
tion-called undescended testis Here it follows that branch of the 
gubernaculum which would lead it to normal position in the bottom 
of the scrotum 

The testis may follow any one of the five fasciculi, and thus we 
have the explanation of the aberrant or faulty descent The testis 
may be found near Poupart’s ligament, in front of the symphysis 
or along the pubic bones, in Scarpa’s triangle, in the ischial region 
in the perineum or in the base of the penis 

In Chapter 16 we discuss the chnical application of undescended 
testis and the medical and surgical procedures for a cure 

Reference is made in various other chapters to the anomahes 
pomted out here Fuller discussion of their significance as causative 
factors m disease appears in the chapter devoted to that particular 
organ or subject 



II 


Urinary Lithiasis 


Probably no dtscasc h*s been more acmratclj described from 
inacnr times than unnary calcartoos disease. The disease has 
changed os the habtts and customs of the people hasT been altered. 
In para of India and Qima, the stone problem remains the same 
IS It was for hundreds of years. In this country better ph>-s»aaxES 
and better dtagoosoc methods ha\*c made early rtcogmnoc the rule 
so that in gene ra l the urinary calcub arc smaller uheo discm-ered 
than formerly 

Certain once common types, as bladder stones m children, have 
almost completely disappeared. A little over a hundred years ago 
study of the chemical composition of the ormt u-as begun, and soon 
after that, die study of the chemistry of unnary calculu From these 
studies a better understanding of the formation of unnary calculi 
was obtained- Wc shall oiastdcr each dmston of die problem, m 
eluding symptoms, dugnosis and treatment, in the following 
manner 

I. Renal calculi 
IL Ureteral calculi 
IIL Bladder calculi 
IV Urethral calculi 

V Eoology of unnary calculi— theones of stone formation 
(b) description of vanous types of stone 

VI Sulfonamide dcposrts m the unnary tract 
VII Prophylaxis against recurrence 
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I Renal Calcuk 


Symptoms —Pam —This is the most constant symptom of renal 
stone It IS often intermittent, varying m severity and intensitj' 
Unfortunately it is not characteristic A stone in a fixed position in 
the kidney and not obstructmg the flow of urine may cause a steady, 
dull achmg pam, felt most commonly directly over that part of the 
upper abdomen overlymg the surface of the kidney involved The 
stone may cause violent colick}' pains which are most intense in the 
upper abdominal quadrant corresponding to the location of the 
aflected kidney The pain radiates down on the abdomen over the 
crest of the ilium and to the genitalia and may radiate down the 
inner aspect of the thigh to the sole of the foot or the heel 

True renal colic is accompanied by many reflex symptoms Vomit- 
mg and nausea are often present and may become dangerous be- 
cause of the violence of the bod5''racking paroxysms Accompany- 
mg the nausea and vomiting may be profuse perspiration The 
panent is often pale, almost greenish, and covered with a cold 
clammy sv^eat He fears to move, for the slightest moaon seems 
to start a new and more violent parox}'sm The abdomen may be 
rigid on the affected side Sometimes the rigidity extends over the 
whole of the abdomen. There is often distention of the abdomen 
largely due to the reflex effect on the nervous mechanism of the 
mtestmes There may be mild to severe cj'anosis from straimng 
Occasionally reflex pam arises which is referred to the stone-free 
kidney Occurrmg along with the boardhke rigidity of the abdom- 
mal muscles is a painful reflex, spasmodic contracture of the dartos 
and cremaster muscles, pulling the scrotum and testes close to the 
body. When the paroxysm passes and the abdomen relaxes, the 
abdomen becomes soft and phable and the scrotum and cremaster 
muscle relax. 

The onset of the cohc may follow hftmg We have seen many 
such cases The stone suddenly becomes dislodged by effort and 
finds a new and painful position withm the kidney Often the attack 
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awflliciis the patient m the night. A common tunc for an attack, to 
begin is in the early mommg on axismg 

So far we have described only the pain caused by the ttooc uself. 
When the stone moves into a posinon where it obstructs the flow of 
and unac begins to be ftTCumtilftted in the kidney pelvis, 
cettam variation m the symptoms tal» place The sharp colic do* 
appears in its place there a a doll steady throbbmg ache. The 
paaent describes It as a feeling of prcssorc as if something were 
about to burst. The pain distribution changes somewhat with this 
accumulation of unne. The stretching of the kidnev pelvis first 
produces anA following thu the stretching of the renal capsule 
causes the pain to be mtensifled. This pein is referred to an area 
10 an. m diameter of which the costovertebral angle a the center 
If die paaent is not relieved, die pain may last for many days. The 
lodncy pelvis and capsule, os well as the whole parenchyma, slowly 
stretch to large size until the nerve endings are ulumately paralyted 
and the patient no longer suffers pain. 

Blood m the Unn4 — Hematuna vanes from a massive hemot 
chage from the unnary craa to a few blood ceils found only by 
nucroscopic exammanon. Both these manifcstanons arc of diagnostic 
importance. Absence of blood m the urine does not exclude stone 
nor does presence of blood in the unne, without other signs and 
symptoms, warrant the diagnosis of stone m the lodney Blood m 
the unne occurs m about 40 per cent of the cases. Kmal calcuh 
more often produce gross bleeding and consequeiit marked 
tuna than stones m any other location m the urinary tract. 

Pyuna,—in uninfected cases, dear unoe, free from even micro- 
scopjc pus a the rule The amount of pus m the unne may vary 
considerably Certain boctena, like colon baalh, lend an opales- 
cence to a sbghtly haiy unne In advanced renal calculosis m which 
there are numerous stones and mocked infection, the unne gcocr 
ally has a characteristic appearance ond odor When freshly voided. 
It IS pale and loaded v-ith pus. There ore, in addition, long strings 
of ropy mocus-llke substance If the unne is allowed to stand for 
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Symptoms —Pam —This is the most constant symptom of renal 
stone It IS often mtermittent, varymg m seventy and intensity 
Unfortunately it is not characteristic A stone m a fixed position in 
the kidney and not obstructing the flow of urme may cause a steady, 
dull achmg pam, felt most commonly directly over that part of the 
upper abdomen overlymg the surface of the kidney mvolved The 
stone may cause violent colicky pains which are most mtense in the 
upper abdominal quadrant corresponding to the location of the 
affected kidney The pam radiates down on the abdomen over the 
crest of the ihum and to the gemtalia and may radiate down the 
inner aspect of the thigh to the sole of the foot or the heel 

True renal colic is accompamed by many reflex symptoms Vomit- 
mg and nausea are often present and may become dangerous be- 
cause of the violence of the body-rackmg paroxysms Accompany- 
mg the nausea and vomitmg may be profuse perspiration The 
patient is often pale, almost greenish, and covered with a cold 
clammy sweat He fears to move, for the shghtest motion seems 
to start a new and more violent paroxysm The abdomen may be 
rigid on the affected side Sometimes the rigidity extends over the 
whole of the abdomen There is often distention of the abdomen 
largely due to the reflex effect on the nervous mechanism of the 
mtestmes There may be mild to severe cyanosis from strammg 
Occasionally reflex pam arises which is referred to the stone-free 
kidney Occurring along with the boardhke rigidity of the abdom- 
inal muscles is a painful reflex, spasmodic contracture of the dartos 
and cremaster muscles, pullmg the scrotum and testes close to the 
body When the paroxysm passes and the abdomen relaxes, the 
abdomen becomes soft and pliable and the scrotum and cremaster 
muscle relax. 

The onset of the cohc may follow hftmg We have seen many 
such cases The stone suddenly becomes dislodged by effort and 
finds a new and pamful position wi th in the kidney Often the attack 



189 


URIHARY LITHIASIS 

awakens the paoent in the night. A common amc for an attack to 
begm 13 m the early morning on anting 

So far we have described only the pam caused by the ttooc itself 
When the stone moves into a position where it obstructs the flow of 
nnni» and UTine begins to be accumulated m the kidney pelvis, 
cfMfnin vanaaon in the lytnptoms takes place The iharp colic dis- 
appeart arKi in its place there is a dull ttrady throbbmg ache The 
patient desoibcs it as a feebng of pressure, as if something were 
about to burst. The pain distribuoon changes somewhat with this 
accumulation of unne. The stretchmg of the kidncv pelvis first 
produces and following rhu the stretching of the renal capsule 
causes the pam to be mcensificd. This pain is referred to an area 
10 cm. in diameter of which the costovertebral angle is die center 
If the paoent is not relieved, the pam may last for many days. The 
iodney pelvis and capsule, as wcU as the whole parenchyma, slowly 
stretch to large ore until the nerve endings are ultimately paralvwd 
and the paoent no longer suflers pain. 

Blood tn tbt [/mw—Hetnatuna vanes from a massive hemot 
rhage from dw urinary tract to a few blood cells found only by 
microscopic exanunanotL Both these manifestations arc of diagnostic 
importance Atacncc of blood m die unne does not exclude stone 
nor does presence of blood m the unne, without other signs and 
symptoms, warrant die diagnosis of stone m the kidney Blood m 
the unne occurs m about 40 per cent of the cases. Renal calculi 
more often produce gross bleedmg and consequent marked bema 
tuna than stones m any other locaooo m the urinary tract 

Tptrut—'lsi uninfected cases, clear unne, free from even micro- 
scopic pus, IS the rule. The amount of pus in the unne mav vary 
considerably Certain bactena, lAe colon baalli, lend an opales- 
cence to fl slightly hazy unne. In advanced renal rjilmlrttiy m which 
there are numerous stones and marked infection, the unry* gencr 
ally has ft cbaractensac appearance and odor When freshly voided, 
It IS pale and l o ad ed with pus. There arc, m addition, long strings 
of ropy mucus-like substance. If the unne is allowed to foi 
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mesenter}^ and closely approximate true stone shadows Phleboliths, 
or calcifications withm a vein, cast dense round shadows that cannot 
easily be distinguished from true urmary stone on the film Old 
blood clots from an mjury to the kidney may, on healmg, calcify 
and produce confusing shadows Gallstones are frequently large 
and dense enough to be confused with true renal calcuh 

More valuable, indeed, than this series of negative observations 



Fig 58 — Lejt, bilateral massive renal calculi (malignant stone disease) in man, 
27 Cause is not clear Right, bilateral renal calculi in -woman, 53, with para- 
thyroid disease, evidently the cause of the calculosis 

are those on the positive side A plam or scout film may show some 
surprises, such as the findmg that both kidneys are filled with stones 
when only one was suspected of harboring a stone The number, 
shape and size of the calcuh can be seen m shadow As on one 
occasion, we suspected stone in the bladder but found not only a 
large stone m the bladder but a stone m each kidney Incidentally, 
there may be stones in the ureter as well as a stone m the kidney 
We have seen a horseshoe kidney clearly and unmistakably outhned 
on the roentgen film because of multiple small diflFuse calculi which 
rendered it opaque 


Fw. 59 — Ah<n€ alculoui pyoocphrmb la wocun» 42 tretttd for preljcii 
becxu5e of pm in nnne. Pfclognm ibowcd birge alcolm m n^tu kHJoqr 
cxduoQ iboiml the kida«r t miu of fat and Kar tmuc. Loutr left renal 
calculm projecting doim into ureter of kidney with an aberrant artery to the 
lower pole- ctnitr none remored at operauoo, wub string in groore formed 
by pressure of tbe aberrant tetseL Lotcwr ritht large stone in left kidney pelvis 
of girl, 3 treated for pyeiitu. Stone was remerre d by pyckeotny and the has 
had no leaurence after 12 yean. 



194 UROLOGY IN GENERAL PRACTICE 

The special iirologic examination is next in order Some surgeons 
tend to omit a cystoscopic examination and substimte mtravenous 
urography This may lead to gross errors m diagnosis Cystoscopy 
\sath catheterization of the ureters provides more information than 
can be obtamed m any other way Catheterization of the ureters 
makes possible the study of urme from each kidney The function 
of each kidney can be estimated by usmg either mdigo carmine or 



Fig 60 — Left, large silent stone in right kidnej, which is almost completely 
destroved. Right, kidnev tsith the stone in sinn 


phenolsulfonephthalem. Stereoroentgenograms can then be made 
with radiopaque catheters m the ureters This is important, smce 
all opaque shadows not m the plane with the catheter can be 
considered not m the urmary tract. 

The kidneys are tested for hydronephrosis by aspnatmg through 
the ureteral catheters with a syrmge Next an opaque flmd, such 
as skiodan, is mstiUed and stereoroentgenograms are made With 
these films the stone can usually be accurately located and its exact 
size determmed (Figs 59 and 60). On the basis of these smdies 
the probabihty of just what may happen can be anticipated. If the 
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itonc u cnou^ to pass, die paticot can be assured that opera 
Don ts not contcmplatei If the stone is too large to pass, that fan 
IS also important to the paoent. 

Treatment of Renal CALCULOSis.-Tbe treatment of renal 
stone may well begm with the management of the pam of an acute 
attack of renal colic. It is to be cmphasiicd that the seventy of the 
pain bears no relation to the sue of the stone. Small stones may 
cause excruciating pain wh3e large stones may be completely silent* 
the reverse ts also true. 

'Ihe attack of severe renal cohe ts on important emergency to the 
patient and his family and the doctor generally receives on urgent 
rail History symptoms and signs similar to those just enumerated 
wiU penult the doctor to decide he is not d eal ing with some acute 
intra-abdominal lesion- The paoe n t now needs immediate attenoon. 

The opiates offer the quickest relief from paia Morphine m doses 
of V4 gt by hypodermic is indicated- To dm may be added 1/100 
gr of atropine. It is svell known that morphine stimulates the un 
striped muscle of the kidney pelvis and ureter and mcreascs its tone, 
so until dtie sedaaon affects die hi^er cenrers die pain may be m 
creased. Atropine or hyosanc gi\'cn with the morphine ncutraliMS 
dus early somulating effect, and quicker relief from the colic is 
obtained. Pantopon m 1/3 gr doses is an excellent drug and is pre 
ferred by some. There are times when the colic is so severe that even 
morphine in Vi gr doses docs not relieve the pam and the physi 
aan hesitates to continue the drug because of lO depressing effect on 
respiracon and the circulatory system, Demerol may be safely used 
m doses of 50 to 150 mg. given hypodermically or by mouth. 

We have resorted to the use of pcntothal sodium (Abbott) m 
travenously on these occasions. The fact that the panent may have 
had morphine preceding pcntothal sodium is not strictly a contra 
mdicanoa Twenty cubic centimeters of a 2Vi per cent solution of 
pcntothal sodium is prepared and drawn up mto a stenle 20 cc 
synngc. The tnn is strapped to a board and vcmpuncrure is done 
m the usual manner The patient u told to count aloud, one, two. 
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three, etc The administration is then begun very slowly Usually 
the patient stops counang before he reaches 20 As soon as he drops 
off to sleep administration of the pentothal sodium is discontinued 
and the reflexes are tested. The ]av drops dov n and must be sup- 
ported so that breathmg is not mterfered with One or tvo addi- 
tional cubiC centimeters of pentothal sodium should be given very 
slowlv then the needle withdrawn. In alL not over 10 cc (of a 
2^2 p&t cent solution ) need be given. 

The patient will sleep qmetly for one to three hours following 
this and even the severest cohc will be relieved and generally wiU 
not return the mstant the patient awakens There are exceptions 
to this statement. In case the stone is obstructing the outlet to the 
kidney pelvis and the pain is due to the pressure of urine in the 
kidnev pelvis, the pain will return as soon as the anesthesia induced 
by the pentothal sodium wears off 

The pain hai mg been reheved, there may be a long inten^al of 
complete quiescence, durmg which the patient is unwilling to be 
put to any trcible to find out the real cause of his cohc After a 
second attack tne patient is usually willmg to co-operate with his 
doctor m estabhshmg the diagnosis The patient should then be 
brought to a hospital vhere roentgen smdies can be made If the 
patient has had opiates, as is nearly always the case, the gastro- 
mtestinal tract will be so full of feces and gas that the K.U1B tract 
will be completely masked out. If the scout plate shows this condi- 
tion, a cathartic of l-Ufl oz, of castor oil should be given, followed 
by a cleansmg enema The repeat films wIU then portray the tract 
more clearlv If these plates reveal no opaaties that can be classed 
as urinarv calcuh anywhere along the urinary tract, it must be 
recalled that the madence of nonopaque or nonvisuahzable urinary 
concretions is 10-12 per cent or more 

If the chnical picture was that of renal colic, one need nor be 
afraid to stick to the diagnosis of renal or ureteral stone, for even a 
tiny sharp uric aad crystal will cause violent colic If there is rea- 
sonable assurance that the stone is small, the patient can be told 
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that It will posi. With the idea of obtaining proof the paoent ihould 
be InstniCTcd to look for a tiny cryllal perhaps as small ns a seg 
inent of a pm and sometimes only 2 or 3 mm long He should 



Fkl 61 — kidney tnd orctet the wit of pyonephrwu tnd pyo-umer due to 
teretil none* Impacted ix^ost the bUJder In the npht ureter of t m»o 70 
When 19 he had ureteral colic bm poued no nooes. The itonn were probably 
in tbe nteter orec 30 year*. Lffl uone> In the ureter anoltm the bladder 
Rinbt extent of dama^ to the kidney 


pass ht$ urine through gauze so rtut the calculus can be caught. 
The treatment of stones in the kidney that are too large to pais 
IS surgical Most stone* in the kidney can be removed by incision 
through the pclvts. No damage is done to the kidney A nephrotomy 
a somenmes necessary but u not to be approached lightly 
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II Ureteral Calcj/h 

Symptoms— F or convemence in discussing the distribution of 
pain arising from ureteral calculi, the ureter may be divided into 
three segments or divisions— the upper, middle and lower thirds 
Each segment is about 4 in long 

The pain arising from a stone impacted in the upper third of 
the ureter may not always be distingmshable from that produced 
by a stone in the kidney The character of the pain of ureteral colic 
IS the same as that of renal colic Distribution of the pain varies 
somewhat as the stone moves down through the ureter The pain 
arises from tv'o causes ( 1 ) the ureter is traumatized as it clamps 
down on the sharp spiculed calculus and pain reflex is set up, and 
( 2 ) the calculus blocks the ureter and dams up the urine above the 
stone, causing pain from distention of the ureter and kidney pelvis 
If the patient has had a previous attack he recognizes his old 
enemy when a second attack occurs and will make his own diagnosis 
correctly (For further details on ureteral pain distribution, see 
Chapter 12 ) 

As long as the calculus remains in the upper third of the ureter, 
pain may be the only symptom There are exceptions to this, we 
have seen cases in which a stone impacted in the upper third pro 
duced marked bladder symptoms such as frequency, burnmg and 
tenesmus As soon as the stone moves into the middle segment of 
the ureter, the percentage of accompanying bladder symptoms in- 
creases With stone in the lower third of the ureter, pain may be the 
predominatmg symptom, but bladder symptoms will also be promi- 
nent, mcluding burmng and difficulty on urmation, frequency, noc- 
turia, tenesmus, dribbling and incontmence of urme 

Blood m the urine is generally microscopic, but not infrequently 
gross hemamria occurs Pus appears in the urine in infected cases 
Diagnosis — The diagnosis of ureteral stone is not always simple 
The symptoms, however, generally point clearly to the correct diag- 
nosis Here, as in renal colic, the size of the stone bears no relanon 
to the severity of the pain 
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It has been generally estmiflted that 3 5 per cent of ureteml 
calcuh cast no shadows on the toentgenogtam. Thu a, however 
according to our expenence far too conservative an estunate. fully 
12 15 pet cent of ureteral stones ate invuible to the toentgenogmin 
or at least are not dense enough to cast shadows on the film 



L ll _J 

Fjg. 62 — Appeodicd ccoacdoa timuUfipg uimrAl cilailua. A omenl onhetcr 
pined tjad « double oponirc made ahifong the roem^en tube. The 
ihtdov of the cocicrefkn morei iwaj” from the catheter premog thaf It u 
not ia fbe anta 

It follow*, tfaerefore, that with a good history and typical nretcraJ 
colic, a negative roentgen report docs not completelj rule out ure- 
teral calculus. Much care most be exerased in mbmp a K.U3 plate 
m order to have the whole length of the ureter from the Iddney to 
the bladder portrayed on the film We have teen many films in 
which about 1 in. of the lower end of the ureter was not shown. 
It was m tius mmlng 1 m. that the stone was mvanably located 
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Also, It IS important to scrutinize carefully the areas of the ureter 
which overhe the dense bony pelvis Stone shadows may easily fuse 
with the bony background and therefore be missed When there 
IS the shghtest doubt, catheters should be inserted m the ureters and 
roentgen studies made ( Fig 62 ) These films should be made either 
in stereo or by shifting the tube and making a double exposure 
When difierentiaaon must be made from calcified glands, an 
obhque or lateral angle should be used. This throws the opaaty 
away from the ureteral catheter if it is not withm the ureter itself 
In the lower third of the ureter, calcifications m the pelvic veins, 
known as phlebohths, are co mm on sources of error Ivlore than 50 
varieties of extra-ureteral, false stone shadows have been enumer- 
ated by different observers 

On the right side, differential diagnosis of appendiatis and ure- 
teral calculus IS extremely important If error is to be made, it would 
be better to remove a normal appendix than to miss an acute, 
fulm mating, dangerous one 


Differential Diagnosis of Ureteral Stone and Acute Appendicitis 



Right Ureteral Stone 

Acute AppENDicms 

Age 

Rare imder 20 

Any age 

Sex 

Slightly more common in 
males 

No difference 

Pam 

Sharp, lananatmg, set ere, par- 
oxysmal 

Steady dull aching; sometimes 
sharp 

Pam 

dismbntion 

Radiates to gemtalia, down in- 
ner aspea of thigh and leg to 
heel or sole, to an area on 
outer aspea of the hip 

Rlay first be m epigastrium or 
on the opposite side low on 
the left, but shifts as disease 
advances and becomes centered 
over hfcBurnev's pomt 

Tenderness 

To inside and below RIcBnx- 
neys pomt, seldom marked 

Tenderness over IvIcBurney s 
pomt 

Qulls 

I^Iav be chill but usually not 
unless ureter is obstruaed and 
urme is imder pressure and 
mfeaed 

Onset mav be with a chill or 
chilly sensation 
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DiFFOirNTUL Diagnosis or Uhetehau Stone and Acim: AppcNtKcrns 
rcw) 



luarr UunnAL Stokt 

ACUTH APPENttcms 

Tenr 

; TciDD«atort ^enewJlT oofiaal 
otfobooniuJ coldudcUmmy I 
1 corned nren; j^e to' 

1 pccoah 1 

Tcmpersture 99 4 101 F cocm 
moa seMom higher flushed 
snd dry 

Gmro- 

mtotnul 

dumibuKCi 

1 Often retchiQjt tod naatca ! 
1 tomencoei vomiao/c ouf be 
dmenooo of Abdomen duno^ 

1 ncate stuck vihkb reUics «s 
toon cs tctxck h Orer | 

Vomnlng toocoroes marked 
feature but toroetiiacs shsenr 
nausea often iweseitr ccmsopa 
boa usual 

Ricidity 
of tbdomoa 

^ Ocmn dariflj; stuck sod te-j 
Uxn « bea psroTrtm rane* of : 
it febered bf cjnsta 

Occurs in right tide' not board* 
like bat reirceptiblc 

Lculioqrram 

Coimc ttsosUf oormsl 

1 9W) 

\aries, but jxatrally ihovf 
11,000 edit fitly with read 
eocy to fncTcase ss disease sd 
Ttacer seWcaa om 16,000 
tuddea droy> froro 14,000 
16^100 to 34J00-6000 may In 
dkatt yetfoeaikia or rcyeure 
Into peritoneniD 

Kliss 

1 

None 

May be In right losnrr tjoad 
rant betaeen anterior tttpcrkiir 
Uac tplnes and tunWkui 

Uruury 

Sndmss 

UtosUr cmcr(»cop(c.torDetliDes 
jtrou Uood 

UnalJy no blood cetli but 
arben arrendix b retrocecal 
sad Iks oq ureter blood crib 
are present 

RemitkjQ 1 

of nrloe 1 

Map occttr when stone It vith 
in 1 or 2 fn. of Madder doe 
to reflex 

hlay occur when appendix lies 
fn pebis and tooriies bladder 
or ureter 

Freqwocy 

tnctmta 

tTMngury 

XUf occur from retentkM 

May ocrur for above reasom 

Roeotfeo 

ttody 

Iq 83 90^ Kooe b thovo 
appeodicsl coocretkKu nratr be 
csiefoUf dlumfulsbed from 
nretctsl itooc lusdowr cslco- 
luj m right umet does not 
pctdooc pouIbUhy of 
in* tppeodKfm 

Area dear except srrth per 
foratfoa, when there b b* 
creased density with Intestioes 
Ptahed away from appendical 
area, calculus and appendicitis 
occur fogethef aboot I IfiOO 
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Treatment — As m renal colic, ureteral colic demands attention 
because of severity of the pain All the means used to control the 
pam of renal cohc are apphcable here (p 195 ) 

To predict how long it wdl take a given stone to traverse the 
12 m of the ureter is sometimes impossible The si 2 e of the stone 
as shown on the roentgen film apparently has nothmg to do with 
Its ability to pass down the ureter and mto the bladder We have 
seen 15X1 cm stones pass 

In addition to opiates and pentothal sodium, other measures for 
rehef from the cohc are available Hot apphcations to the affected 
side are sometimes soothing Imm ersing the patient m a bathmb of 
hot water (temperature 105 F ) is relaxmg and comforting 

Where there is actual cessation of urinary output somethmg must 
be done at once to reheve the situation So-called calculous anuria 
may occur when the ureter is completely blocked by the stone and 
there is only one kidney, the other having been previously removed 
surgically. In such cases attempt must be made to get a ureteral 
cadieter past the stone and mto tine kidney pelvis Such a catheter, 
once in place m the ureter, should be left m situ for dramage 
Presence of the indwelhng ureteral catheter also sometimes loosens 
the stone and aids in its passmg Most ureteral stones are finally 
passed. 

There are two methods of deahng with stones that are retamed, 
and both are surgical A stone that makes no progress for three or 
four weeks should be removed surgically. When the stone is m the 
lower third of the ureter and close to the bladder, that is, withm 
2 in., cystoscopic mampulation may be tried, usmg any or aU ot 
the various baskets and ureteral stone dislodgers Successful removal 
of a stone by this method requires an uncanny degree of skill and the 
attempt is not to be approached hghtly Open surgery is preferable 
m many cases The approach is extraperitoneal The mcision is ear- 
ned down to the peritoneum, then the peritoneum is followed 
around to the space where the ureter is found. In the approach to 
the lower third of the ureter, a suprapubic midlme mcision is made 
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exactly t 3 if fl bladrlcf operation -were to be done. The bladder a 
filled. The inemon is made m the midline and earned down to the 
bladder The pentoneal reflection a poshed op and the dcsccoon 
earned around the «de of the bladder until the ureter is found. The 
bladder is then allowed to dram empty After the stone is removed 
by meumg the ureter one to three triple 0 chromic catgut inter 
rupted sutures arc used to close the masion m the ureter care being 
rthfi to see that the needle does not include the mucosa of the 
ureter A small piece of catgut exposed in tbe ureter might become 
the nucleus for aoodier stone, 

III Bladder Calcalt 

Symptoms.— Stones m the bladder unaccompanied by infection 
may produce symptoms to thghc as to be totally unnoaced by the 
paoent Stones that arc rough or have sharp spicules may cause 
mechanical imtatioa and pain. As m the case of stone in the Lidoey 
and ureter paun may be tbe pnoapa) feature. Tbe paoent may 
complam that riding m an aatomobile or other vehicle, pamcnlarly 
farm apparatus tuth ai a plow cultivator or reaper causes marked 
bladder discomfort and sometimes pain. We have had patients tell 
us they felt the stone roll around m the bladder on change of body 
position. Another symptom, described as diagnosoc in all the texts, 
IS the sudden stoppage of tbe urmaty stream caused by the stone 
rolling down over the mteraal urethral orifice. We have seen several 
instances of this, but it is not nearly as common as a generally 
supposed- The remaining symptoms arc tbosc of cystms. (See Chap- 
ter 13 for a full discussion.) 

DiAGNOsa.—lhe discovery of stones m the bladder may be mad^ 
m three ways 

1 By use of the time honored stone searcher which is nothing 
more than a probe-pomted small sound. A tmall metal sound will 
do perfectly The instrument is passed gently down the urethra into 
the bladder The click and grating sensation transmitted to tbe 
fingers throu^ tbe metal instcutnent eitabhrii the diagnosis of 
bladder stone. 
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2 Visualization of the stone by means of the cystoscope 

3 Visualization of the stone by roentgen studies 
Treatment —The treatment of vesical calculi is surgical 
Litholapaxy, or the operation of crushing the stone with an instm- 

ment called a hthotrite, and washmg out the fragments is in skilful 
hands the procedure of choice for all but the largest stones Stones 
up to 1 in in diameter can be crushed and disposed of in this man- 
ner. Unless the operator has had special teaming or wide experience 
with litholapaxy, it had best not be attempted 

Suprapubic opemng of the bladder is far safer in the hands of 
the average surgeon The usual rmdhne incision is made, the bladder 
opened and the stone removed. Not to exceed 3 Gm of sulfathia- 
zole in finely divided cr)^stalhne form is sprinkled in the wound, 
particularly in the prevesical space, and the wound closed in layers 
around a small (20 F ) Malecot catheter which is left m the 
bladder for drainage No drain need be placed in the prevesical 
space vhen sulfathiazole cry'Stals are used in the wound 

IV Urethral Calcfdt 

There are two sources of urethral calcuh' stones that become 
impacted in the urethra (Fig 63), and prostatic calculi that are 
extruded or erode mto the urethra Ordinarily stones of considerable 
size can be passed through the male urethra, although this is a pain- 
ful ordeaL When a stricmre of the urethra is present, even a small 
stone lodged behind it will remam there and gradually mcrease m 
size Stones have been known to pass out of the urethra and mto 
the prepuce and, because of a pinhole phimosis, remain and grow 
m the space betw^een the glans penis and foreskin 

Large dumb-bell-shaped or hourglass stones have been removed 
from the prostatic urethra, havmg been molded to these charaaer- 
istic shapes Generally these stones are grooved so that the urme 
can pass, even though the stream is reduced to a trickle When 
impaction is complete and the flow of urme is completely blocked, 
serious results follow quickly Extravasation of urme usually takes 
place Abscess appears around the stone Necrosis of the urethra 
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dae to a combination of pressure and infecoon a sometimes rapidly 
fatal 

Treatment— A stone m the urethra should be removed as 
quickly and carefully os possible For stone m the deep urethra, 
inasion of the bladder suprapnbically may be required. For stones 



m the pendulous urethra, removal may be accomplished by forcepi 
inemon of the urethra is preferable, for m the event of trauma to 
the urethra strictures wdl surely follow 

V Estclogj of Umtary Cmlcvli 

Theories of Foraiation —The vanoos theories of etiology 
will be dis c u ssed m tbe following order 
1 Hereditary prcdisposrtion 
2. Inadequate water intake 
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3 Vitamin A deficiency 

4 Urinary stasis 

5 Dismrbances of urmary colloid and surface tension 

6 Infection 

7 Influence of diet 

8 Metabolic disturbances (glandular or parathyroid disease) 

9 Recumbency 

10 Randall’s hypothesis 

11. Geography, climate and race 

12 Age and sex 

1 Hereditary Predisposition — ^There is a tendency to rmmmize 
hereditar}' influences as they relate to certain pathologic conditions 
In stone formation, heredity may play an important part, parucu 
larly m what may be termed malignant stone disease By this we 
mean that while it is not a familial or inherited disease, the tendency 
is there On several occasions we have observed renal stone disease 
m various members of the same family This may, of course, result 
from closely copied family habits as to diet, water intake and gen 
eral mode of hvmg 

2 Inadequate Water Intake —This may be a temporary condi 
non forced on soldeirs or sailors by the exigencies of war On the 
other hand, many persons habitually restrict their water intake to 
a pomt below safety A chronically concentrated urme is an invita 
non to stone formation 

3 Vitamin A Deficiency —hinch. has been done experimentally 
to prove that the vitamm deficiencies have an important bearing on 
urmary stone formation All of the w^ork has been done on animals 
particularly dogs, rats and guinea-pigs The experimental work on 
rats has been quite convmcmg In rats deprived of vitamin A, phos 
phatic calcuh rapidly form m the urinary tracts The attempt to 
correlate this with human stone formation is not so convmcmg In 
general, in areas where people consume, as a part of their regular 
diet, milk, butter, cheese, eggs, fresh meats and salt water fish, 
urinary calcuh are rare Such a diet, of course, is rich m vitamm A 



Fia 64 — Uriojxy gdcnlL Top Iff/ t tioslc fcdotooe tnd two cnuUef sood 
tbit cruleiitlr helped ihipe t^ krse ooe. Top rigb/ time fftcknooei fcnnd m 
t bUddcf dosing great paio. Ctnirr Uft stone molded to the pottenoc orrtiira 
the blamed, hrsdlike p^oo femmncd In the bUdder Cfmifr ngbt so-called 
damb-beU ftoae; the tmsUer end wu In a diveiticaliim, connected to the larger 
end in the bkdder by a oarrcrw neck. Bottom l*ft hard oxalate bladder stone 
wnh rough exterior cooecncric layers are seen. Bottom right erceedlnglT large, 
toft white phosphaoc calcoh, molded together by fnctioo in the bladder 
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4 Ur wary Stasis— This implies a slow chrome process Acute 
retention that is relieved in a short time does not constimte stasis 
Stasis may occur anyv^here along the urinary tract As soon as the 
urine becomes chromcally impounded behind an obstruction, chemi- 
cal decomposition takes place and various urinary salts are liberated. 
If a nucleus or a tiny foreign body is present, stone formation may 
begm at once. 

5 Disturbances of Urinary Colloid and Surface Tension— The 
urme is a colloid. For this reason it can hold in solution a larger 
amount of salts than the same volume of distilled water and is a 
strongly supersaturated solution This colloid can be broken up by 
bacterial acaon or pathologic changes in the renal secretmg ap- 
paratus “When urme becomes stagnant, as in chrome stasis, the 
colloid tends to be broken up In this process the normally finely 
divided colloid parades tend to coalesce, and thus the total surface 
area is diminished. This change in surface tension perimts the uri- 
nary salts to fall out of soluaon. 

6 Infection—hiiecxion. present m the kidney someumes oper- 
ates to form stones right m the kidney On the other hand, infecaons 
at distant places in the body, such as osteomyehtis, sometimes cause 
stone formaaon, and infections m teeth and tonsds may have a 
bearmg. Gallbladder and hver diseases are thought by some to in- 
fluence the formation of urinary calcuh 

7. Influence of Di^t — Durmg the Fliddle Ages urinary stone was 
a common disease We know that scientific knowledge of diet was 
unheard of There were two classes of people— the gluttonous and 
the starvmg Both of these classes suffered equally from urinary 
stone disease 

Bladder stone was a co mm on disease among children until 50 
years ago, when medical saence began to make progress m the 
proper feedmg of infants and children. Improper diet, whether defi- 
aent m certain essential elements or vitamins or m amounts of 
caloric intake, can defimtely influence urinary stone formation- Some 
persons habitually eat too much, and some eat far too httle When 
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a peoon on a properly balanced diet develops a kidney stone it is 
evident that some cause other than faulty diet is operating 

8 Metabolic Duturbances — Parathyroid disease m the form of 
hyperparathyroidism has been ated as a faaor in urmary stone 
fortnanon, and so it is. The parathyroid glands govern calaum 
metabolism. When diseased, diey allow the bones to be depleted 
of their lime alts. The salts thus hberated pass dtremgh the blood 
and out through the kidneys t\ith the urme This is a defiiutc, but 
rather uncommon, cause of renal stone fonnanon. This eventuahry 
should always be kept m mind of coarse when one is canng for a 
patient with hyperparathyroidisirL 

9 Recumbency — Orthopedic sargtons have long rtcogruzed that 
urinary stones can form in patients subjected to long periods of 
complete immobduacion. These panena eiue tt an excess of calaum 
m the urine owing to depletion of the bone calcium Paaeots who 
have infantile paralytu of such seventy that they have to be in on 
iron lung are also apt to form urinAry stones. We have seen two 
such 

10 Randall’s Hypotbesu —After a great deal of dimcaJ observa 
tKm and study of autopsy material Randall formulated a hypothesis 
of renal stone formanoo. He postulated that (a) a renal calculus 
in the absence of obstrucaon would of necessity require an infnnfing 
lesion m order to grow (b) such a lesion would have to occur on 
a renal papilla. 

Search of pathologic material to find the possible iniQaaog lesion 
(presumably an mfectioa) failed to reveal any evidence, but a new 
pathologic condition was found, consistmg of deposits of calaum 
m die walls of renal papillae. Microscopic sections of these deposits 
proved them to be fubcpitfachal and extratubular Later from the 
unne further salts were deposited on the mlrmni plaque. It lost its 
epithelial covering as it grew and suddenly let go from the any 
ulceracve base on which it was formed and became free in the 
urmary stream Certainly this u a sound piece of work and explains 
many primary renal calculi. 
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11 Geography, Chmate and Race— It is well known that in 
certain geographic areas bladder stone is common These are India, 
parts of China, Thailand, the Balkan Peninsula, the valley of the 
Volga, Arabia and Mesopotamia The disease is rare in South Amer- 
ica and Africa The Negroes of the United States are more subjea 
to urinary stone than their primitive brothers, but the disease is 
not common among American Negroes 

12 Age and Sex — Renal stones may form at any age, but are 
quite uncommon m persons under 20 Renal stones are as common 
m women as in men, bladder stones are 40 times more common 
m men than in women 

Types of Calculi —There are four types of calciih 

1 Phosphattc O'! 01 /p — This includes the calcium, magnesium 
and ammonium phosphate stones They vary in form accordmg to 
their location They are of all shapes, molded to the kidney, ureter 
or bladder, a bladder diverticulum or the urethra They vary in size 
and are whitish, chalky, crumbly, rough-surfaced stones which cast 
dense shadows under x-rays 

2 Uric Acid Gioup — There are few pure uric acid stones, and 
these generally are small They are commonly smooth and red, 
reddish-yellow to dark red in color They occur as sodium urate, 
potassium urate or ammomum urate combinations They are quite 
hard but do not cast very dense x-ray shadows 

3 Oxalic Acid Group — ^The common form is calcium oxalate 
These stones tend to be rounded, ovoid or spherical and are the 
hardest of all urinary calcuh They are brown to dark red and are 
apt to have a very rough, jagged surface capable of abrading tissue 
with a sandpaper-like action They cast dense x-ray shadows They 
are more often found without the admixture of other crystalloids 
than any other urmary calculi 

4 Rare Group — Under this classification come the calcium car- 
bonate stones, which are chalky and cast dense x-ray shadows be- 
cause of their high calcium content. They are rare m pure form 
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Cynme stoaes are derived from the araioo aads through some 
faulty mctabolisirL 

Xandunc rtoncs are rare lodigo (tones m pure form have been 
reported but are rare. As thar name indicates, they are blue. One 
of the tests is that these stones will maLe a blue mark on paper if 
used as a crayon. 

FIbnn stones are old blood clots and are not really coIcuIl 
VI Sulfonamtde Deposits 

It IS unfortunate but perhaps not astonohing that the rmraclc 
sulfonamide drugs should have some bad effects also Shortly after 
dae mtroduaion of rolfapyndine and others of this gtoup for treat 
ment of pneumonia, there appeared reports of instances of unnary 
cOQcreacms of these drugs. One repon described the case of a female 
who bad been treated for lobar pneumonia two years prcviomly 
A large calculus was removed from the pelvis of her n^t kidney 
Analystf of this stone showed large quantmes of a sulfonamide 
mixed with unnary crystalloids 

Nuxncfous reports have shown that sulfathtazole can produce 
massive obstrucoon of both kidney pelves and ureters by filling 
them with an agglomeration of crystals mingled with blood. ITiesc 
crystals ore not m themselves opaque to x rays but when ranted 
with unnary crystalloids can be vmiali2ed by x ray The crystals 
frequently plug the ureters, fill the kidney pelves and shut off the 
unne so that anuna is the first sign that anything is wrong Amina 
that occurs with any disease during sulfonamide therapy should be 
mvesagared at once by means of the cystoscopc and ureteral catbeter 
The blood levels of the sulfonamide give no clue to fhu unnary 
condition. 

Treatment — Large doses of the sulfonamides are necessary 
m the treatment of many diseases, but care most be taken to pre- 
vent deposits of sulfonamide crystals in the kidneys or u r ete rs . 
Sodium bicarbonate may be admimstered by mouth, givmg twice 
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as much sodium bicarbonate as sulfadiazine It is important that the 
fluid output be maintained above 1,500 cc daily A careful record 
should be kept and intravenous fluids administered to the seriously 
ill to keep the urine output above this level The determination 
of the sulfonamide blood levels and the examination of the urine 
for crystals should be carried out daily 

The best treatment for sulfonamide deposits is ureteral catheteri- 
zation and irrigation of the renal pelvis with a 5 per cent solution 
of sodium bicarbonate or with pure distilled water Frequently, on 
passage of ureteral catheters into the kidney pelves, there will be 
a gush of urine under pressure, and a fairly well-marked hydro- 
nephrosis v'lll be present The ureteral catheters, size no 7 or no 8, 
should be left in the ureters for 24 hours, and frequent lavage of 
the bidncy pelvis with distilled water, 2-3 cc at a time, should 
be carried out In addition, fluids should be forced both by mouth 
and intravenously and external heat applied by means of hot packs 
( r immersion in a mb of hot w'ater (temperamre 105 F ) Sodium 
bicarbonate should be administered orally, or an intravenous solu- 
tion of sodium lactate given if nothing can be taken by mouth 

VII Prophylaxis against Recurrence 

When small urinary calculi are passed or larger ones removed 
from the kidney or ureter, the patient is never again troubled w'lth 
urinary' stone formation in 80 to 85 per cent of cases It would seem 
foolish, then, to subject all persons w'ho had ever passed 'gravel 
or who had ever had a stone removed surgically' to a rigid regime 
of W'ater, diet and therapy as a prophylactic measure However, 
there are some important general measures w'hich should be carried 
out for the benefit of patients w'ho have had renal or ureteral stones 
removed 

1 The patient should report to Ins physician every six months 
for tw'o years for KU B roentgen smdy. 

2 He should have a urinaly'sis every three months, w'lth special 
reference to specific gravity and microscopic sediment 
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3 All known mfecuoos (tonsib teeth gallbladder liver or else 
where) should be cleared up if possible 

4- Every sn months a 24 hour iinne specimen should be pre 
seated for a quantitative calcium determination- The total normal 
urinary output of calcium m 24 hours is about 300 mg If the 
axoount ts over 420 mg., the calcium output is too high Dilutmg 
the unne by mcrcasmg fluid intake has no effect on total calcium 
output, and the diet should be rcarraaged to restrict cniaiim mtake. 

5 The pQOent should take at least a moderate amountofexerasc- 

6 He should dnnk nothing but danllcd vsTitcr 

7 Diet should be regulated to avoid increase m weight. The 
weight should be kept withm the limits of the standard age-waght 
height tables. Diet should be kept balanced at all times, w ith proper 
vitamin content added on advice of the physictan. 

In addittOQ to the sub)ccts touched on, there remains one type 
of stone disease which may be termed maJignant Victuns of tins 
disease fortunately do not consQiute a large proportion of hthiasis 
paoents. Tbe disease u advisedly called malignant, for it is )ust os 
mahgnant as the most serious cancer It has the followmig char 
actensna 

1 The stones recur rapidly after removal 

2 The condinon is generally bilateral or soon becomes so oc 
cumng m both kidneys and sometiraes m the ureters 

3 It slowly destroys the kidney so that the patient dies of renal 
failure. 

4. It Jails m 10 to 20 yean So far no cure has been developed. 



12 . 


The Ureters and Their Diseases 


The importance of this living, flexible 12 in tube connecting 
the kidney to the bladder is not appreciated until it becomes the 
seat of some disease Normally the patient, even if he be a learned 
anatomis*-, is completely unaware of the presence of the ureters 
The contractions which propel the urine from the kidney to the 
bladder begin at the ring muscles near the ends of the renal calixes 
The rontraaion wave passes down m a continuous progressive 
peristaltic surge to the bladder This wave is used in identifying the 
ureter at the operating table When the ureter is struck lightly with 
an instrument, it responds by setting up contractions or peristaltic 
w'^aves Curiously enough, a reverse peristalsis occasionally occurs, 
sometimes strong enough to propel a small ureteral stone up and 
back into the kidney pelvis The safeguard which prevents urine 
from the bladder going up the ureter is the ingenious valve formed 
where the lower end of the ureter enters the bladder The ureter 
enters obliquely through the bladder wall The oblique implantation 
and the circular sphmcteric muscle fibers form a valve which prC' 
vents the urme in the bladder from backing up into the ureter 
Some diseases of the bladder affect this valve so that regurgitation 
of bladder urine up the ureter does take place This, however, is a 
fairly rare occurrence The waves of peristalsis are primarily for 
the purpose of propelling the urine down the ureter mto the blad- 
der The urine is expelled into the bladder in rhythmic spurts m a 
series of 8 to 10 drops with a pause between 
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There arc, m additron to the pcnstalnc contraction waves, seg 
mental contractions unassocuted with the flow of unne These are 
the contractions that clamp down on a sharp spiculed stone and 
bold rt painfully in their grasp It is these segmental contractioos 
which we endeavor to relieve by morphine and atropine 
Ureteral Pain Distribution — A study of Pigurc 65, which 
shows the area of surface distribution of pam sensaaon arising from 
the different parts of the ureter will serve to eJanfy the text Sev 
eral years ago we studied ureteral pain distribution We mapped 
eight levels, roearured in cenometcr disranres np the ureter from 
the ureteral orifice m the bladder The first was the 30 cm IcvcL 
We found we always had the stimulating electrode within the pelvis 
of the kidney at the 30 cm level. The pain from the interior of the 
kidney is referred to an area at the back- The center of this area 
IS die costovertebral angle, and the area extends over a circle whose 
diameter u about 10 cm. The 27 cm level brought us to the be 
ginning of the ureter or the ureteropclvic junenon- Soroulaaon here 
causes pain to radiate downward close to the crest of the iliam IVvo 
ccntimetcn lower, or at die 25 cm Icwk the pam sometunei moves 
down as far as the inside of the upper half of the thigh. The rest 
of die pattern down to the 1 cm level can best be studied m 
Figure 65 

We feel that diesc studies are especially helpful m explaining 
some of the variations of pain distributioa found in ureteral stone 
cases. Hicy explain, for instance; why a stone impacted at the urc' 
tcropelvK pmcoon causes intense pam at the end of the perns and 
why in a similar case, the pam u referred to the heel or to the 
imide of the sole of the fooc 

We were also able to show dtat die focal point of ureteral pam” 
a slighdy different from the classic point of pain for appendiaas 
Tha ureteral focal pomt was found to be just inside McBumeys 
point on the n^t side. This can be of considerable flsti<fary-i» in 
differentiating appendiatis from acute ureteral obstrucuon or im 
pacted ureteral calculus. 




6 


THE UtETCRS 217 

Injuries.— 1 External l^onpenetramg Vtotence of 
such violence as to traumamc the ureter always cause extensive 
damage to otiier important vucerx U ^e patient ts m shocL, dicrc 
ts not much use trying to find out if there is on injury to the ureter 
If the injury b to the kidney intrav-enous urography is the best 
means of establishing the dagnosis- 

2 Penelratmg Force —Objects such as shell fragments, pieces of 
glass or metal ballets and other flying missiles may injure the 
ureter by p e n e tra ting the abdomen. Enth m this is a rare injury 
It sometimes occurs m violent automobile accidents, tvhen glass 
may penetrate the abdomen and sever the ureter 

3 Injuries at Oper4//o»— Experienced pelvic surgeons some 
times injure one or both ureters m the course of a difficult operaoon. 
Awareness on the part of the surgeon a unportanL It is erabar 
rassmg to find diat about the time the patient should be sitting up 
and lookmg forwand to dismtoal from the hospital unne mddenly 
begins leaking from the wound. In difficult pelvic cases, the surgeon 
should put fus pnde in his pocket and ask that ureteral catheter* 
be placed in each ureter before the operation begins. This will 
permit easy ideauficatwn and save considerable trouble Someutnes 
the ureter b se v e r e d entirely and the ends are lost in a mnw of 
blecdmg inflammatory tissue. If die surgeon knows what he has 
done, the best procedure u to go high enough on the ureter 
to identify it, dissca it out and then anastomose it over a ureteral 
catheter 

TWo odier vaneoes of mjury are common. One is clamping the 
ureter in an attempt to stop a large bleeder The mousctooih forceps 
may penetrate the ureter and when the vessel is tied the ureter or 
part of It, B tied into the mas* The ureter later leaks at the point 
of mjury If unobstructed below it may heal by itself The other 
type of mjury is passmg a suture dirough or around the ureter If 
the suture b passed through the ureter and a deep bite taken into 
the vagina, a uretcrovagmal fistula results. Rectal and abdominal 
surgeons who do abdomiDopenncal operations for caranoma of the 
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rectuin sometimes mjure the ureters Perhaps three fourths of these 
heal spontaneously 

If an abdommal or a ureterovagmal fistula results and apparently 
IS going to become permanent, one should wait three months, then 
reimplant the ureter m the bladder It is necessary to wait because 
before this tune the tissues are not easily identified and worked with 
and healing v/ill not be so good 

Passage of catheters mto the ureter may mjure this dehcate tube 
A number of cases have been reported in which mjury followed 
attempted instrumental removal of ureteral stones with various 
instruments Usually these mjuries heal, but severe periureteral 
retroperitoneal abscesses are sometimes formed The surgeon who 
undertakes to remove a calculus from the ureter with an instru- 
ment such as the Johnson stone basket or the Hownrd spiral should 
be qualified and also prepared to do an open operation m case he 
gets his instrument on the stone and cannot dislodge either the 
stone or the instrument As m kidney surgery, only 'a God-fearing 
surgeon should undertake ureteral surger}'” 

SXEUCTURE —At one time this was a controversial subject among 
urologists Islost authorities agree that there are tw^o varieties, con- 
genital and acquired- 

Congenital — This variety is usually discovered m childhood 
It v/ould be w'ell to define ureteral stricture before gomg further 
A stricture is a narrowing of the lumen of the ureter by an inflam- 
matory process m the walls of the ureter or in adjacent structures 
The inflammation in the w^alls of the ureter ends by laymg down 
circular yellow elastic fibers that mterlock and tend to contract 
wden the original mQa.mma.tory process subsides The inflammation 
in adjacent structures may end by forming a hard scar wdich com- 
pletely surrounds the ureter and compresses it. 

Congemtal strictures are usually dense fibrous contractures that 
occur at the ureterovesical insertion and at the ureteropelvic junc- 
tion. They are, then, commonly formed at the upper or the lower 
end of the ureter Rarely are they found betv^een these pomts 
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AcqtitTed—lnsaumr:ziVa\ trauma may cause ftncnire m tbe ureter 
Ureteral itones when impacted for a long time may give nse to 
tcamng wtuch will result m stricture formatiofL Trauma to the 
oretcr during surgKul operanons whether on other Mscera or on 
the ureter itself may produce strictures. 

Surgical removal of impacted ureteral calculi may be followed 


Fk. 66. — BiUtto] uretmi ftricture tn ■ male, abcrwiog onlf right umef and 
IddncT pelTia, with ureter making complete HHial ram. Similar ceodrtion waa 
praettf on the left 

by stricture Plastic operations on the Li dney pelvis ma y fail because 
of the perversity of the ureter m formmg stncturcs and becoming 
for all practical purposes obliterated. The pressure of on aberrant 
renal artery on the ureter and fibrous constneong bands which some 
times represent obbterated aberrant renal vessels may cause stricture 
In all these cases stricmre is doc to chronic inflammatioa- 
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Tuberculosis or the Ureter —This can scarcely be con- 
sidered apart from renal tuberculosis Since the infeaed urine from 
a tuberculous kidney must pass through the ureter, it is not difficult 
to see that the ureter must partake of the renal infection above In 
a few cases of renal tuberculosis, the ureter escapes infection and 
remains normally soft and pliable When the ureter is invaded by 
acid-fast bacilli, it thickens and the diameter becomes several times 
normal In thickening it also shortens, so that in the roentgenogram 
It appears straightened or splinted This shortening causes retraction 
of the lower end out of the bladder to form the "golf-hole” ureteral 
orifice The stricmres formed by this disease are multiple and some- 
times practically impassable Secondary infection often causes as 
much damage as do Koch’s bacilli 

Ureteritis and Ureteral Spasm —Ureteritis means an m- 
flammation of the ureter itself Sometimes the cause is obscure The 
mfection by tuberculosis produces a special type of ureteritis, already 
described Ureteritis is co mm only associated with infections of the 
kidney That associated with ureteral stone sometimes is the source 
of as much pam and discomfort as the stone itself 

Ureteral spasm is often associated with disturbances of the sym- 
pathetic and parasympathetic nervous systems Such important 
diseases as intestinal obstruction, appendicitis and infarct of the 
kidney are commonly accompamed by marked spasm of the ureter 
It IS impossible to pass ureteral catheters through these spasms 
Ureteral spasm may be as painful as ureteritis or ureteral calculus 
and, indeed, mistaken for either 

Extrinsic Disease Affectting the Ureter— Large fibroids 
sometimes produce enough obstructing pressure so that hydrone- 
phrosis IS formed above the obstruction Abscesses, such as appendi- 
cal and pelvic abscesses, may affect the ureter Neoplasms, particu- 
larly those m the cervix, often enmesh the ureter in a fibrous mass 
The end-result of cancer of the prostate is somewhat similar Papi) 
loma of the bladder may extend along the ureters and spread out 
as a hard cake of carcinoma enclosing the ureters 
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IHI UUCTttS 

URETERms CYSTICA.-Thu rate docase occun more often in 
bladdcf than in the ureter It consists of small hard vesicles in 
mucosa, often seen m the roentgenogram as dark spots givmg 
ureter a mottled appearance (Fig 67) Thej base been called 



FtG. 67 — StnkiDg oMiple of uretenus cynka (Coortny of Df Benjamin 
F May St. Ixnui.) 

cell Dcjta and are said to resemble, m some respects, mabgnant 
cellular changes 

Leukoplakia.— This is a rare disease of the ureter It usually is 
an extension from leuLoplalaa of the bbdder It is generally con- 
sidered to be a precanccfous lesion. 

GRANULOMAS.--Thcse occur as small tufts or patches on tbe 
mucous membrane of the ureter They are usually due tn chronic 
mflammaroiy changes They will set up ureteritis. 
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Neoplasms —Approximately 150 cases of primary cancer of 
the ureter have been reported Early diagnosis is important Once 
the carcinoma breaks down, it is too late for surgical cure The 
diagnosis can be made from the ureterograms by any competent 
urologist or roentgenologist (Fig 68) 

Endometriosis is a rare condition The one case m all the htera- 



Fig 68 — Primary papillary carcmoma of the ureter in a -woman, 75 

ture of the world is reported by Alexander Randall This is not a 
true mahgnant disease but has more the nature of ectopic endo- 
metrial tissue 

Anomalies — ^These were discussed m Chapter 10 
Acute Ureteral Obstruction —Acute ureteral obstruction 
should be more often suspeaed than it is Any obstruction of a 
ureter, whether by impaction of a ureteral calculus or closure of a 
stricture, may cause acute obstruction Many cases of so-called acute 
pyehtis are, m reahty, cases of acute ureteral obstruction 
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Acute uretcfol obstruction causes sjmiptoms that vary with the 
length of tune the obstruction is present and the seventy It fre 
qucntly happens that if seen early the systemic disrurbancc will be 
quite iTtilH. If the obstruenon is complett and a staphylococac in 
fecuon is present, the paoent may be profoundly lU A certain set 
of symptoms is present, althou^ it cannot be said that there is a 
characteristic syndrome 

Patn B the most important and constant symptom It can be and 
generally is m the kidney area and is due to distention or hydrone 
phrosis from blockmg of the ureter Onset may be sudden or gradual 
ChtlLs may be present, caused by rcabsoqinon of mfectious matcrul 
from the kidney Vomtimg and nsmea sometimes become promi 
nent. The hydronephrosis may have become large enough if on 
the n^t side to press on the duodenum. There may be enough 
retention of mtrogenous waste products m the blood stream to 
border on uremia or the uremic state. Ltukocytosu varies consider 
ably The leukocytes may vary from 12 000 to 48 000 The sudden 
onset of the obstrucoon widi accompanying staphylococac mfecoon 
often produces a high leukocyte count. The final diagnosis, and at 
the same time die treatment procedure, is apparent when a ureteral 
catheter is passed by the obstruction and unne gushes out under 
pressure. The pooent ts almost at once relieved of his symptoms. 

Hydro-Uretbr and PyoUreter.— Hydro-ureter almost never 
occurs without a corresponding hydronephrosis above. It b, there 
fore, part of a larger climcal picture. 

Pyo-ureter means a ureter filled with pus. Tha too is not a clinical 
entity but part of a more extensive pathologic process 

Empyema of a ureter a a term that has been applied to the con 
dition of pus m a ureteral stump Usually after nephrectomy os 
much as three fourths of the ureter u left m situ. Sometimes infec 
oon persists m dus dilated ureteral stump The term empyema of 
a ureteral stump” has been applied althou^ the term ’'empyema” 
IS commonly used to designate pyemic chest conditions. 

Fistulas.— Ureteral fistulas arc not uncommon- They occur as 
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oreterocutaneous, ureteropentoneal, uretero-intestinal and uretero 
vaginal 

It was a ureterocutaneous fistula that became the indication for 
nephrectomy in the first planned operation of its kmd, done in 1869 
by Gustave Simon 

Fismla of the ureter results from injury or disease The injury 
may be external or operative Ureterocutaneous fistulas are self- 
evident and usually follow operation The ureteroperitoneal fistula 
may be fatal if the urme cannot escape from the peritoneal cavity 
Uretero-mtestinal fistula occurs to various parts of the mtestinal 
traa, usually to the colon, sigmoid or rectum Such fismlas form 
from inflammatory disturbance Diverticula of the large bowel 
may attach themselves to the ureter and by an mflammatory process 
erode through to form the commumcation 

The most troublesome fismla and the one most difficult to diag- 
nose IS the ureterovaginal fismla It is almost alw'ays at first mistaken 
for vesicovagmal fismla This fismla commonly follows injury to 
the ureter by placing a sumre through it and through the vagmal 
wall m the course of a pelvic operation 

Treatment —There is practically no medical treatment for any 
of the diseases and disorders of the ureter Surgical treatment is of 
tw'^o types open and closed or cy^stoscopic surgery Space does not 
permit a description of either type of surgical procedure 
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This pint sized saccular musculomerabninotis reservoir for iKimd 
waste products a hif^ly important to ^e funcooning of the human 
body Normal unne Vihich is irritating to any other ossuc of the 
body has no untoward effea on healthy bladder roucosa- 

The idea that if the bladder u cut it never hcaU has been dispelled 
by ertodem surgery Far from nothealmg. the bladder v. hen opened 
for drainage sometimes does too good a ;ob of healing That is 
tsdien we need to keep the bladder open for drainage it* remarL 
able healing propcrcie* tend to close it os quickly as possible. 

Because of the violenoc of »o man} neadents which frequently 
result m fracture of the pelvic bones and rupture of the bladder we 
orologiKs constantly preach the doctrine "Empty the bbdder before 
joy ndmgT "Micturate often tvhen on long automobile tnps," or 
"Eracnatc your bbdder before battlcT The empty bbdder is not 
easily ruptured. Tha organ was the onginal model for the tclf 
sealing gasoline tank. Unless the bbdder is distended a bullet 
wound or small stab wound will be almost self scaling and little 
lealage will take place. Immediate and contmuous catheter drain 
age to such a wounded bbdder to colbpse it and put it at rest will 
cause spontaneous beahng m a large percentage of cases. 

That the bbdder u subject to many diseases and doordec* is 
almost self-evident. Bbdder stone disease was included m Qiap- 
ter 11 so IS not discussed here. The doctor who practices general 
m edta n c may treat successfully many of the more simple bbdder 
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disorders if he will prepare himself to recognize them He will be 
rewarded by having many grateful patients 

For anyone who undertakes to treat, either medically or surgically, 
the diseases and disorders of the urinary bladder, a thorough 
knowledge of its structure and function is necessary In children, 
until about the fifth year, the bladder is partly an abdominal organ 
It rides high in the pelvis and when distended extends up into the 
abdomen Thus a distended bladder in an infant or young child may 
easily be mistaken for an abdominal tumor The bladder does not 
attain its adult position until late in puberty 

The bladder capacity varies considerably in different individuals 
It may normally flucmate from 250 to as much as 600 cc The 
bladder is a hollow muscular organ, with three interlaang smooth 
muscle coats, a fibrous outer coat and a mucous membrane hmng 
withm It IS extraperitoneal On its upper part it has adherent to 
It a reflected layer of the peritoneum It lies in front of the rectum 
In the female, the cervix and the vagina are attached to the bladder 
by connective tissue and he posterior to it In the male, the prostate 
causes the bladder to be a little higher in the pelvis than m the 
female 

The mucous membrane consists of several layers of stratified 
transitional epithelium As the bladder shrinks or distends, this 
mucous limng becomes thicker or thinner The mucosa contains no 
glands The trigon is that triangular area formed by the two ureteral 
orifices and mternal urinary orifice The average measurement of 
the sides of this equilateral triangle is 1 in but varies as the bladder 
changes size The epithelium of the trigon is mesodermal in origm, 
arismg embryologically from the mesonephron 

Two hgaments derived from the pelvic fascia hold the bladder 
m position below The urachus is a fibrous band attached to the 
umbihcus and is the remains of the allantois 

The rich blood supply is derived mamly from the mternal ihacs 
through the superior and inferior vesical arteries In the female, 
branches of the uterme artery reach the posterior part of the blad- 
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der The bladder haa a very complete anastomoamg fyftcm of ves* 
sell. The lymph network ti present everywhere m the bladder except 
m the mucosa. 

The nerve supply to the bladder is complicated and is bilateral. 
The nerves are derived from the accessory and sutononuc systems. 
The autonomic nerves, both sympatbetM: and parasympathetic, form 
a plexus on both lateral aspects of the bladder Learmonth called 
attention to the importance of the prcsacral nerves. There are two 
lets of nerve* to the bladder the sympathetic nerves, which close 
(he sphincter and relax the bladder lo that it can fill, and the para 
sympathetic nerves, which relax the sphmeter and canse contractions i 
of the bladder muscle so that it can empty 

Many pages would be required to describe m detail the appar 
ently simple aa of mictunoon oc emptying the bladder It a gener 
ally aunmed that when the bladder is full the mere quantity of 
urme to the bladder uuoaces (he desire to unnate, bur much expen 
mental work has proved that this a not the case. Actually the tonus 
of the moscukr walls of the bladder sets up d>e desire to empty 
(he bladder in the form of a stretch reflex. When the bladder has 
lost ICS tone, as m tabes, the desire to unnate is not minated 
until a large quantity of unne has sharply distended the bladder 
In doing a cystoscopy on the normal bladder if one fills the bladder 
rapidly with too cool a soluaon, the desire to nnnate is initiated 
long before the capacity of the bladder is rcacbed. 

Normally unnanon occurs five to ei^t times m 24 hours, during 
which period 1 000-2,500 cc of unne may pass. There is a wide 
notmal variation m urinary output. In cold climates or cold weather 
where the individual perspires little, the outpm of unne is inc r-ijw^ 
In some hot climates where die temperature readies 120-130 F., the 
average individual will empty his bladder only once or twice m 
24 hours the total volume being markedly diminished. 

It IS important to note diat the bladder does not permit absorp- 
tion of cuher water (Dt water soluble tonns mto the general «y t ri*ni, 
The c la ssic experiments of Madit are well known potassium cya 
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nicle placed jn a dog’s urethra promptly caused death, the same 
amount placed m the bladder caused no untoward elfect 

CysUits 

Q'stitis simply means any inflammation of the unnar)' bladder 
hlan)' agents may be responsible for q^stitis A great variety of 
bacteria can be the cause The list would include all the pathogemc 
bacteria, for they have all been found in the bladder at various tunes 
The tubercle bacillus is often guilty' Sy'philis may produce a rare 
r/pe Bdbarziasis (Schistosoma haematobium) may become much 
more irnportanr m the future than it is at present The modem 
treatment of gonorrhea has almost eliminated gonorrheal cysutis 
from cor jck ration, although it still is something to reckon with. 
There j' 'h needless confusion concermng qstins Regardless 
of the cr e faaor, the symptoms are the same 

S-'jmph 1 - 'Jlie following symptoms are classic 

1 Urina' '-.-urbances, frequenq', painful urinauon, strangury, 
tenesmus, l , and pain are alw'ays present in vary'mg degrees 

2 Somet there is gross hematuria Pus and blood are always 
found microji, jpically (The one example of q'stitis without pus 
is Hunner’s ulcer which v.'e discuss fully later ) 

3- Retention of urine may be partial or complete Incontinence 
of urine may be present 

Simple Cystitis —The patient is generally a woman, cystitis 
being almost 10 times more common in women than in men Many 
cases of qstitis are self-limiting, that is, the patient does not con 
sider It important enough to go to a doctor Finally the patient 
recovers or enters a tolerable state of chromcity' hlany such cases 
are not seen by' any doctor This was much more common in former 
generations when modesty' kept the female patient from discussmg 
so private a matter v.'ith her doctor 

The patient complains of the classic sy'mptoms previously men 
tionei The first step in diagnosis is to obtam a cathetenzed urine 
specimen, for thorough examination. The sediment is exammed 
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under the miODscopc and pus and blood cells arc identified- Some 
of the fresh unoe should be shahen and with a small pipet a drop 
or two placed on the counting chamber and the pus cells enumer 
ated. The number iboruld be recorded to provide a guide to the 
progress and effect of treatment. (The co unting of pus cells m the 
urme is dcsalbed m detail on p 20 ) 

The next step is to spread some of the sediment from the centn 
fuged specimen on a slide and dry and ftam it with methylene blue 
Often the infecting organism is identified m this way 

Treatment treatment of simple cystitis b not usually 
difficult. 

1 A soft rubber catheter no 20 is passed in an aseptic manner 
and the bladder empned. 

2 A 2 per cent solution of mctycaine or a 1 1 000 solution of 
nopercaine m the amount of 10 cc is then installed into the bladder 
throngh the catheter the catheter ts damped with a hemostat, and 
the anestheozmg solution is allowed to retnam for five to eight 
minotes. 

3 This soluoOQ B allowed to nm oct until the bladder is again 
empty Then 10 cc., or 2 tcaspoonfuls, of a 10 per cent neosilvol 
solution a prepared and mnted thoroughly with 5 drops of 2 per cent 
Silver nitrate solutton. Ihc solution b instilled in the bladder and 
the catheter withdrawn, leavmg the solution m the bladder Hie 
p a t ient remains quiet on the table for five minutes and is asked to 
retam the solution os long as possible (usually an hotir) 

4 By mouth, one of the sulfonamides is given preferably sulf 
acetumde or sulfaduaaole, in 71^ gr doses three nrnes a cky after 
menls. 

5 The patient should rest ns much as possible 

6 Amytal gr or seconal % IpJ gr at bedtime allays nerv 
outness and promotes restful sleep 

We have found this procedure extremely satisfactory m office 
practice for 20 years, Boui of every five cystms panents will require 
not more than three treatments on successive iys. If the pus docs 
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not disappear, the urine become sparkling clear and all symp 
vanish, the physician can be sure that he is not dealing with si 
q'stitis and should further his investigation into the cause o: 
bladder disorder 

Encrusted Cystitis —This is actually a rare form of ch 
q'stitis, usually due to infection of the bladder with Bacillus prc 
one of the salmonella group It is a urea-splitting organism and 
produces ammonia which precipitates the phosphatic, calcium 
magnesium salts that adhere to the wmlls of the bladder as wf 
deposits Sometimes these flakes become the starting point for 
stone formation The q'stoscopic view is unmistakable 

Treatment Tlie infection must be eliminated if pos; 
Mandelic acid is valuable, given in 3 Gm doses four times a 
Sometimes the stomach rebels at so much medication, requirmj 
0 5 Gm tablets at each dose It is most easily kept down and i 
effective if given just before meals 

2 Sulfacetimide or sulfatluazole in 71/^ gt doses three t 
a day after meals is valuable and can be alternated with 
mandelic acid The sulfonamides tend to alkalmize rather tha 
acidif}^ the urine 

3 If possible, the patient should be put to bed and a 5 cc F 
balloon catheter of 22 F size placed in the bladder An irrigati 
set up and filled with 2 per cent acetic acid solution warmer 
body temperature The bladder is irrigated every half-hour, u 
about 50 cc of the solution at a time Hydrochloric acid is n 
effective, but since it is more irritating cannot be used in strei 
of more than 1 per cent 

4 Acid ash diets are helpful m keeping the hydrogen ion ' 
centration, or pH, of the urine down around 5 0 It is someti 
difficult to keep the urine constantly acid 

Ulceratr^e Cystitis — This could as veil be called subacut 
chrome cystitis Neglected simple q'Stitis may become ulcerai 
The ulcers are flat and superficial and usually are covered t'i’ 
shaggy film of cast-off epithehum 
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TTte treatment B the same as thac for Simple q*stiti5 (seep 229) 

Tuberculous Ottitis.— Thu disease is almost never primary 
m the bladder Id more than three founhs of cases of renal ruber 
culosis, cysotis is the outstanding complaint. It is important first 
to establish the diagnosis. Finding the acid fast baalli (tubercle 
baolh) m the unne is the quickest vaxy to arrn-c at correa dug 
nosis. Long chronicity ^ould cause one to suspea tuberculosis. 
UsualJ) the q’stms has existed for scseral months. Ordinanl) the 
bladder has a limited capaaty and urination occurs c\‘cr} 15 minutes 
to one-half hour da) and night. The c)-stoscopic appearance of the 
bladder is alv.*ays charaaensttc and is rccogmrcd at once by the 
cxpcnenccd cystoscopist. 

Trcj/OTCfft— Treatment of the bladder « necessary in renal or 
genital tuberculosis as a preliminary to surget) os after treatment 
to clear the bbdder of infection and in inoperable cases for pallu 
ooo- We hat'c found the follcming procedure effective 

1 Attcooon to diet and rest IS csscntul (scepp 115 116) Regu 
boon of boneU and rvater intake is imporunt 

2 To eliminate the sccondarj infection sulfacctimide or sul 
fathcuole is gnen in gr doses four times a da) 

3 For local treatment we ha\c used Gomenol a propnetar) 
preparation of caprput oil It u used in 4 5 cc amounts tvarmed to 
bod) temperature and instilled directly into the unnary bladder 
We have modified Rovstngs method using as a preliminary 1 1000 
nupercaine soluwm and after 10 minutes instilling 10 cc of n 
2 per cent phenol solution Phenol has the propert) of anesthetizing 
ikin and bbdder mucosa is more nearly like skin tlun any other 
mucous membrane. 

We also use an oily preparation tvhKh has proved cffeaitc in 
tuberculous cyxtim. 

Meaphen m oil A 1 1,000 100 cc 

Ancsthesin 1 Qm. 

Pheool I Gm. 

Mix and me u t bbdder instiibtion. 
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This mixture can be instilled directly into the empty bladder, where 
die oil IS usually trapped and remains as oily droplets for several 
days Usually tw^o or three such treatments per week keep the patient 
with chronic inoperable tuberculous q^stitis comfortable 

Syphilitic Cystitis —This usually occurs in late syphilis and 
entirely apart from the effect of the bladder paralysis from tabes 
It is seen chiehy m males It has all the classic symptoms of cystitis 
and is exceedingly painful The diagnosis may be suspected from 
the intractable nature of the disease 

Ordinary treatments to the bladder have no effect Usually the 
blood Wassermann reaction is 2 -f- or 4+ One or two mtravenous 
injections of neoarsphenamine will, with magic promptness, cute 
the ctstitis 

GoisORpheal Cystitis — This is now only of historic interest 
However, a quarter of a century ago it was common in gonorrheal 
urethritis, particularly the acute posterior form Sulfonamide and 
penicillin therapy of gonorrhea has completely eradicated this com 
plication It occurs m both males and females, but is always more 
painful and severe in males The diagnosis can be made from a smear 
from the urethra or, if there is no discharge, a smear from the 
urinary sediment will show the gonococci 

Treatonent — The following procedure will cure in four days to 
a week 

1 The bladder is irrigated with silver nitrate 1 *20,000, or 

2 The bladder is anesthetized with 1 1,000 nupercame solution, 
and after 10 minutes 10 drops of a 1 per cent silver nitrate solution 
IS instilled 

3 Sulfathiazole is given by mouth m doses of 1 Gm foti^ 
times a day 

Bilharzic Cystitis — ^This disease is caused by Schistosoma 
haematobium It is named for Theodor Maximilian Bilharz (1825- 
1862), who m Egypt in 185 1 discovered the parasite, a blood fluke, 
and associated it with the disease of the urinary tract While this 
disease is rare m the Umted States and Europe, it is common m 
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soiubcni Mediterranean countries and codemK in South Afnca, 
Uganda Syria, Tlirkey Greece and Egypt. In Egypt the special hos- 
pitals in 1934 were treating an average of 250,000 cases each year 

There would be no pomt in calling attennoD to a discaic which 
IS rare m our country except for the faa that our soldiers who lived 
in these regions during the v.'ar have brou^t home tMth them this, 
to us, new disease It is, m hict, not new, for ova of Schistosoma 
haematobium have been found m the bladders of Egj’poan mummies 
of 1250 B C 

Three schistosomes are included m the terra "bilharxia" (1) 
Schistosoma mansoni, m rectal lesions, (2) Schistosoma Japonicura 
m lung and liver diseases, and (3) Schistosoma hacmatobmm 
which invades the urinary traa of man. This schistosome is a uni 
sexual worm v.hjch completes its sexual cycle in the portal circula 
non of man and res asexual cycle m tbe digestive tract of certain 
snails. Lie the discussion as to which is first, tbe hen or the egg, 
one cannot say whether the snail was infected first or man. We do 
know that the disease cannot continue to exist without the nght 
species of mails to complete tbe oscxual cycle It was not undl 
Leper headed the Bdhama Mission to Egypt m 1915 that the life 
cycle of this mterestmg parastte was clarified. 

The asexual phase starts with die infected human bang, whose 
urme containmg the ova passa mto a pond, stream or other fresh 
water reservoir wberc hvc the snails. The ova hatch m tbe fresh 
water mto ciliated embryos which, withm 24 hours, enter the snail 
and find thar vrzy to the digestive tract Hae they remam for 
SIX weeks and develop into sporocyso inside of which the daughter 
cysts develop These daughter cysts burst and discharge the c e^mna^ 
which are liberated mto tbe water by the snail 

In the sexual phase, dicsc cercanae swim around m the water 
locAnng for a human victun, Withm 28 hours they penetrate the 
tkm or mucous membrane and enter the vans After an incubation 
period of about one month they reach the Jungs by the venous 
drculatiofi. They then pass to tbe liver where they develop into 
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mature male and female worms The male is thin and flat like a 
leaf, IS about 12 mm long and it has suckers and some tubercles 
The female is larger, round and 20 mm long The worms pass into 
the portal circulation where the male and female unite and move 
on to the larger vems of the bladder The female at this point leaves 
the male and goes to the finer venules beneath the bladder mucosa 
and deposits her eggs Some of these eggs are hberated and pass 
out through the urinar}' stream, and the q'cle begins all over again. 
The symptoms of the disease are those enumerated for cystitis 
Treatment —The histor}^ of treatment of the disease is of interest 
For cenmries no treatment was available In 1912 tartar emetic or 
potassium and antimony tartrate was given mtravenously with ex- 
cellent results Use of tartar emetic had certain drawbacks, for the 
soluaon had to be made up fresh, and if even a tiny portion of a 
drop got outside the vem a painful sterile abscess would result In 
1930 an organic antimony compound was made which was much 
safer and could be given mtramuscularly It was named fuadin after 
Kmg Fuad of Egypt. The use of fuadin for human bemgs and 
copper sulfate on the snails could result m eradication of the disease 
Honeymoon Cystitis— In Chapter 3 we wrote concerning 
honeymoon pyelitis and suggested the nature of this disease Cysti- 
tis IS so often part of the picture that we call attention to it again. 

Sterile Cystitis — In this severe cy'stitis, occasionally encoun- 
tered. no organisms are found, the symptoms are usually severe, 
the urme often bloody. The condition responds only to arsenicals 
given mtravenously Penicillin and sulfonamides are without effect 
Tuberculosis must alv.ays be ruled out. 

Hunner’s Ulcer (Submucous Fibrosis, Elusive Ulcer) - 
In the Umted States this disease is designated Hunner’s ulcer, but 
It has many names The term ' ulcer” is not entirel)' descriptive 
Alexander Skene (Brooklyn, 1838-1900) is said to have de 
scribed it as mterstitial cystitis ” It w'as not until Guy Hunner de 
scnbed the lesion and called attention to it m 1914 that urologists 
began seriously to look for it Skene did not have the cystoscope so 
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be could not have known accurately )□« what he was descrihmg 
-Despite a good deal of study the eoology remains a 
mystery It u common m tcomen and when discovered is usually 
of long standing It is rare m men. We have seen the ulcer in the 
male bladder m only five cases Some believe it has a bacterial 
origin, hot it is difficult to explain ns predilection for females and 



Fig. 69 — Eod-fcfult of oiicre&tecl «id oexfeoed Hoowf i oker Jo wonun with 
« rypktl hmoTf 

also for tbe dome and nght half of the bladder It seems to have no 
relattomhip to any odier disease 

Pdtbolcgy —Many many sections have been taken for microscopic 
study, and they all show die same disappointingly amount of 
unintcfcjtmg chronic inflammatiorL Tbe pathologists say that there 
o nothing in the microscopic picture to distinguish it from any 
chronic inflammatory process with granolation rnsuca Somctimei the 
microscopic section shows diat the mucosa is mtact over tbe area 
of granulation. There arc usually both polymorphonuclear cells 
and round cell infiltration- The blood vessels are usually numerous. 

Tbe dis ea se is often confused with tuberculous leswus of the 




THE UilNAUr BLADDER 237 

competent urologista fad to reveal tbc ulcer We have observed lucb 
cases, and generally by making a cynoscopic examination every 
month the lesion was finally discoveretL 

Treatihent —There has been a great deal of unnecessary pessimism 
regarding the results of treatment of Hunners ulcer We find that 
m 80 to 85 per cent of the cases rehef a permanent after about 
two years of treatment and follow up 

The older treatments, such as imgaoon with various solutions 
and diiatation of the bladder with fluid under pressure and under 
anesthesia, brought no satisfactory benefits. Surgery m the form of 
resecGon of small or large portions of the bladder contai n i n g the 
ulcer was also disappointing 

The best treatment in our bands m eludes thorough fulguratioo 
of the ulcer under pentothal sodium anesthesia. This is followed by 
msttUatton of 1 oz. of 2 per cent silver nitrate soluaon. After two 
minutes 2 oz. of aormal saline solnoon is placed m the bladder 
The salt solonon preaprtaces the silver m the form of silver chloride 
and stops the acoon of die silver nitrate The whole ts washed out 
and the patient put back to bed- In tlirte weeks the bladder is 
inspected with the cystoscope and if remaining lesions are seen, the 
treatment u repeated. 

Nothing in die way of diet or ancsepocs by mouth seems to do 
any goexL On behalf of women who complam of bladder trouble 
for which the average physician can find no cause, we plead that 
they not be condemned as neurotics until Honner s ulcer has been 
ruled out. 


Tumors 

It would seem that if every case of gross total, massive, painless 
hemamna were diagnosed papilloma of the bladder the physiaau 
would be n^t 90 per cent of the time In few other diseases can 
the diagnosis be so accurately made from one symptom or sign. 
The importance of painless hematona cannot be oventressed. Phy 
sKians are soil giving paoents medicine to stop hemamna. Com 
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monly, the patient comes to the doctor to say that blood was passed 
in the urme "this morning” The doctor asks a few questions and, 
findmg that no pain was associated with the hematuria, writes a 
prescription The doctor is more surprised than the patient when 


I . 
/ ' 



Fig 70 — Papillary carcinoma removed from bladder of woman, 59 

later, when she died of extensive retroperitoneal metastatic carcinoma, the 

bladder was clear 


the hematuria ceases, but the patient believes implicitly that the 
medicme cured him The bleedmg may cease for several months or 
even a year Meanwhile the tumor is growmg 

It IS important to mvestigate every instance of hematuria by 
cystoscopy The diagnosis can be immediately and completely estab 
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lahed. Medical outhonaej of the early eighteenth century wrote 
"Tbc dagnosis of these tumors is as onceroun as their trcatmcntT 
Now we can write that the dugooso is easy and sure and the treat 
meat tcmatkably successful m the early cases. 

The inadence of bladder tumor is hi^ier than generally thought. 
In considering urologic cases alone seen in Urge hospitals, cases of 
bladder tumof coasonire bet w ee n 3 ®t>d 4 per cent of the total Of 
all human tumors, incidence of bladder tumor is around 0 5 per cent. 

Prior to the perfccnon of the cystoscope, the dagoosis of bladder 
tumors was uncertain. Indeed, there probably were not as many 
bladder tumors os now Wc have martcdly increased the average 
length of life and with tt have increased the modence of malignant 
disease. In 1885* Antal found only nine bladder tumors on record 
with operation throu^ a suprapubic approach. 

Ijtttle is known regarding causative factors. We know that warts 
on the skin and papillomas of the bladder are somewhat iumilar m 
stmccure. They are generally formed as a result of immoon. The 
bladder ts so well pforecfed chat tr u generally free from e xte r n al 
mflocncci. We know that m cases of exstrophy of the bladder m 
which die bladder is exposed and subject to mechamcai imtaoon, 
epitheliomas develop frequently On the other hand, considetmg 
the number of bladder stones which develop papilloma of the 
bladder a a rare accompaniment. 

We have also to consider that most bladder tumors develop m 
on apparently normal bladder in the presence of sparkling dear 
apparently normal unite. With out knowledge of the carcmogcmc 
chemicals, we may well suppose that the unne of certam individuals 
may contain minute quanticies of these cancer producing substances. 
Since die mocoia of the bladder is constantly bathed m unne which 
contains these substances, it is reasonable to suppose that they can 
act to produce cellular change which will develop into a new 

growth Some autfaonoes maist that 40 per cent of all bladder tumors 

are benign papillomas, but a study of the natural history of bladder 
tPinors tends to refute that idea . \X^e have seen many tumors re 
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ported by the pathologists as "benign” or "no malignancy seen’’ 
which have recurred to the destruction of the patient We insist that 
there arc no benign bladder tumors All bladder tumors, if left alone, 
will destroy life 

True enough, there are different grades of malignancy Broders’ 
classification, based on certain cellular characteristics, which divides 
these tumors into four groups, is excellent We find from long ex- 
perience tliat v/e can grade the bladder tumors as accurately with 
the cystoscope as the pathologist can with his microscope Broders’ 
grading is very convenient, grade 1 being the lowest in point of 
malignanc}' and grade 4 the most malignant Grade 1 tumors tend 
to change their form to one of the higher groups The change is 
never from higher to lower grades 

Pat! oloi) -Ninety-five per cent of tumors of the bladder are of 
epithelial origin The other 5 per cent present a wide variety of 
primary growths We will here consider only the 95 per cent group 
Tvo general groups suffice for our classification 
'■ Papillary group 

aj Lov/ grade papilloma on a small pedicle 
ip) Papillary carcinoma— superficial 
cj Papillary carcinoma— infiltrative 
2 Papillary infiltrating group 

a) Adenocarcinoma 

b) Squamous cell carcinoma 

These tumors have some inherent peculiarities They remain m 
and confined to the bladder for a long time Many never metastasixe 
Some spread by implantation It would seem as if they seeded and 
the seeds took root They have been knowm to implant themselves 
in the wound following suprapubic cystostomy 

They may form in a diverticulum of the bladder (Fig- 71) 
so be hidden for too long W^e have had many cases in which there 
were metastases to the lung Patients with grade 4 sohd infiltratmg 
carcinomas present a sad picture, and some cases are hopeless from 
the tune they are discovered 
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Treatment ^In most of the early ca*s cystoscoptc treatment iS 
best In 1910 Edwin Beer began to use the high frequency dectnc 
current to coagulate these tumors, using an insulated ^irc which 
he passed through the cystoscopc into the tumor His results were 
so good that this method is pracncoJIy universally used 

The Nabit modification of the Stem McCarthy rescctoscope has 
given us additional advantages and allow^ us actually to rcsca the 
rumors m a sound surgical manner The procedure is difficult and 



Fia 71— PapiUona ifulde t bU4Jer dtvmiculum. Lffi dimnoalum after 
bemf septntrd from cbe bUdder before opemn/t. Right pooch opened, *hov 
bg pepilloau ioude. DLigootit vis baaed on crstoKOpIc ippcararKe and 
cfsto^rams. 

requires considerable cystoscopic cxpcrieoce. Jn addition to removing 
the tumor completely by resection we insist on implanting platmum 
radon seeds throu^ a cysroscope into the base of the tumor or m the 
spot where the tumor bate was. 

The open operation should be resorted to whenever one is doubt 
ful about the extent of a bladder growth Even cxpenenced cys- 
toscopists arc mistaken at times os to the extent of a ramor Occa 
sionally when there is little cystoscopic evidence of tumor the 
growth has infiltrated a large area of the bladder wall In open 
operations, the suprapubic extrapcntoneal approach should be used 
The tumor should be dissected free by the high frequency cutting 
electrode or radio knife and the base of the tumor properly irradi 
aced with radium. Roentgen therapy we have found to be of no 
value for bladder tumors. 
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Dweiticiila 

Diverticulum of the bladder is an outpouching of the bladder 
which IS abnormal Diverticula may be large or small, single or 
multiple (Fig 72) Frequently these pouches are as large as, or 
larger than, the bladder itself All we know about these strange 
sacculations has been learned since the beginmng of the twenneth 
century Prior to that time there was practically nothing in the 
American hterature and little in the foreign literature concerning 
this interesting disease 



Fig 72 — Typical multiple diverticula of the bladder complicating prostatic 


hypertrophy 

Its origin IS not surely known There are three theories of forma 
tion ( 1 ) congemtal, ( 2 ) acquired, because of obstruction, and 
(3) congemtal weakness of the bladder wall, plus obstruction. 
None IS completely satisfactory 

Since 1900 hundreds of cases have been reported and a volu 
nunous hterature has sprung up The greatest number of diveruc^ 
occur m men past middle age Only a few cases have been repo 
in children The disease is rare in females, a large collected series 
shows only 3 5-5 per cent in women In children the ratio is one 
female to every five males 
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AU tbc caies wc have had were assooflted with obstruction of 
the vesical outlet The commonest obstruction is prostaoc hyper 
trophy Wc believe diat practically all drvemculfl are acqmred- 
Ibcre may be something to the theory of a line of demarcation being 
formed m the embryo producing small, uTak or defective areas in 
the bladder wall When obstruction is added to this, the diver 
oculum forms, 

Spnpfoms —Thm arc oo characteristic symptoms referable to a 
divcrtictiluirL One may suspect its presence when the patient states 
that be can void a fairly large quantity of relatively dear tirme, 
then change position and in a few minutes puss a still larger amount 
whidi IS doudy and thick with pus. Sometimes the paocot states 
that he has the feeling of never being able to empty his bladder 
completely 

The dugnosn is made by cystoscopy The sac and exaa locacoc 
of the diverticuium are shown by % rays. The bladder is first empoed 
then filled with sterile water or stenle bone soluoon- This is then 
drawn oS and measured. The same amount of 5 per cent aodmm 
iodide soluoon u then used to fill the bladder Stereoroeotgenograms 
are made followed by oblique plates. Next tbc fluid is allowed to 
run out and a plate is made widi the bladder apparently empty 
This last plate will frequently show the diverticulum standing out 
by loelf 

Treatment —Then are only three methods of dealing with a 
diverticulum, all siirgtcah 

1 The obstruction is removed and nothing further is done eyrepr 
to clear up the infection- Thu method should be used m the ag^ 
and feeble. Dweracolectomy Is a major operation and the aged 
are sometunes poor surgical nsks 

2 Tbc bladder a opened and the neck of the diverocnJum en- 
larged so that It IS oo longer a bottle- necked pouch but an auxiliary 
bladder Tha method can be used on large diverocola that open 
mto the mgon and he posteriorly b e t w e en the bladder and the 
rectouL 
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3 Through a suprapubic opening, the peritoneum is stripped 
upv/ard off the bladder, the urachus cut and the bladder completely 
mobilized and filled with fluid Care is taken not to open the blad- 
der The diverticulum is completely freed until its attachment to 
the bladder is cleared The fluid in the bladder is allowed to run 
out The neck of the diverticulum is then clamped and cut away 
The stump is tied and inverted into the bladder and the muscle layer 
properly sutured wuth fine chromic catgut 

In an^i case the obstruction at the bladder neck, whether prostatic 
hypertrophy, congemtal fibrous contracture, stricture of the urethra, 
rumor or whatever the cause, must be removed. 

'Fistulas 

Fortunately there are only three varieties of vesical fistulas, 
vesicovaginal vesico-mtestinal and vesicocutaneous (Fig 73) 

^’■ESICOVAGINAL FISTULAS — It seldom takes a very' smart doctor 
to diagnose vesicovaginal fismla The patient complains that urine 
leaks constantly through the vagina All the doctor has to do is 
nod his head 

The large fistulas are easily located wuth a speculum, the any 
ones v/hich are apt to be high m the vaginal vault may be difficult 
to find One may have to use cystoscopy or fill the bladder with a 
v/eak solution of indigo carmine to find the fismlous opening Tbe 
dy'e wall come through the fismla, disclosing its location 

Opmion as to the cause of vesicovagmal fismla, formerly attrib- 
uted to long labor which produced pressure necrosis of the bladder, 
has changed It is nov/ believed that few are caused by acadents 
incident to childbirth Most of them result from accidents during 
pelvic operations Wild clamping wuth en masse tymg of vessels or 
placing of deep sumres w'lth a curv'ed needle may' result m a vesico- 
vaginal fismla 

The cure is surgical, and only the experienced should tackle this 
problem 
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FJG. 73 — Virfocj tTp« of orfoary fisralu. (From Hmmao Pmcipies snJ 
Pr0ci}c4 of Vnlou Saooxicr*, 1935 p. 924 ) 
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Fig 74 — Vesicointestinal fistulas Abate left, comtnunication betsseen a fiiter- 
ticulum of bowel and the bladder, with opaque medium (5 per cent soibu® 
iodide) passing from bladder to sigmoid and up the descending colon, aeoie 
right, sigmoid attached to bladder at site of the fistula. Below left, prepetfora 
tive stage of dnerticulum of bowel adherent to the bladder, causing sympto^^ 
of cysutis, below right, drawing of preperforaave stage 
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Vesico-Intestinai. FmrULAS.-A!most »ny sophomore medical 
student can diagnose comedy Tcsico-mtcstinal fistula from the 
lymptoma alone, whicb are 

1 P atting of gai by way of the bladder 

2 Paismg of unne mixed with feces by rectum 

3 Appearance of fecal matcnal m the unne 

4 Oitoiik: cystitis, with a fool fecal odor 



Fia 7) — 'RuBqrKk ihiccn, oHgliunag from o M eot P yelJtfa tbe liiain, di«- 
pkang tbe amury bUdder Sapnpnbk vu reqniml for core. 

The communication may be anywhere between any part of tbe 
mtestinal traa that ovetbe* the bladder (Fig 74) The appendix 
and parts of the colon and rectum ore most common sites. Acute 
appendicitis which by inflammatory reaction plasters tbe appendix 
to the bladder may favor a communication. Fistulas to the colon 
are nearly always caused by divcroculitts tuberculosis or a rnflhg 
nant disease. In diverticulms, die communication may be severed 
surgically and closed after the acute inflammation has subsided- 
Vesicocutaneous Fistulas. — ^The commonest type is a supra 
pubic fistula which persists after operaoon. We have seen a fistula 
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which followed the tract of an old osteomyelitic fistula and drained 
urme through a sinus on the left hip (Fig 75) 

The treatment of all these fistulas is surgical 

Hermas and Prolapse 

There are three types of herniation of the bladder true hernia- 
tion q'stocele and prolapse or herniation through the urethra 
True hermation may occur through any of the usual hernia path- 
ways These may be either bladder without peritoneum, the extra- 
peritoneal type, or bladder with peritoneum The bladder m an 
mgumal herma is by far the commonest The femoral posmon is 
next m frequenq’- The perineal and obturator are rare Ventral 
hernias generally are incisional hermas 

Cystocele occurs in women who have borne many children and 
have an unrepaured ^'aglnal outlet There is weakness of the vesical 
fascia and the vaginal muscular wall and fascia It is generally ac- 
compamed by rectocele because of the defect m the pelvic floor left 
by an unrepaired laceration Cystocele is easily diagnosed by 
inspection 

Prolapse of the bladder occurs through a relaxed urethra in the 
female Fortunately it is rare The bladder may be completely ex- 
truded and inverted to the outside Of course this pulls with it the 
ureters The prolapse must be reduced as soon as possible, a catheter 
placed m the urethra and the patient put to bed Surgery on the 
urethra to cure such a condition mvolves a tightemng operation to 
strengthen the sphmcter 

The Neuroge?!tc Bladder 

This term mcludes the different types of paralysis of the bladder 
There are many variations of this disorder In cases of mjury m- 
volvmg the spinal cord, retention of urine means that the bladder 
IS paralyzed. If there are complete paralysis of the bladder and total 
loss of sensation as to the pain of distention and the desire to urinate, 
one can definitely locate the spinal cord lesion as above the first 
lumbar vertebra If there is sensation m the bladder and the pauent 
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can empty ha bladder, the leswn u at or below the first lumbar 
segment. 

Numeroos produce the so-called cord bladder" Among 

the commonest a oeurosyphila in the form of tabes. Frequently it 
a "bladder trouble m the form of difficulty of unnanon, slowness 
or dribbling that brings the panent to the doctor for relief The 
fiTpd or Argyll Robertson puptls, typical ^it, loss of knee reflexes 
atana and other typical signs will establish the diagnosis. It must 
also be remembered that prostaac hypertrophy and stnerure of the 
urethra may be compltcacing diseases. In any case one must be 
prepared to differentiate tabetic bladder prostaoc obstruction and 
stneture of the urethriL Other diseases such as pemiaous anemia, 
diabetes m the form of tabes diabcoca and infimole paralysis some 
tunes affect die bladder 

The bladder that has merely lost part of ra tone and cannot be 
properly emptied may present a cocmdetable problem m diagnosis. 
The hysterical bladder with retenoon of unne may occur m girls 
or young women- 

Cerebral injuries and brain tumors may have bladder disturbances 
as pan of dieir symptomatology so diat every case of bladder paraly 
SIS calls for a complete mvesagation. The neurologist as well as the 
urologist IS intereste d m this problem. 

Treaimsnt —In the case of mjuty to the spmc there are three 
courses of management open (1) let thing s alone and hope for 
the development of the autcanatic bladder, (2) pass a caAetet to 
relieve the retention and leave the cadictcr m situ, and ( 3 ) per f o rm 
a suprapubic permanent cystostomy The first is usually vain the 
second is fraught with danger of infection but is somewhat safer 
now that we have the sulfonamides. The third is the procedure of 
choice of many eminent urologists 

The tabetic type of bladder may improve with treatment of the 
associated systemic disease, sudi as tabes, diabetes and pemiaous 
M a n agement u usually difficult and needs all the expert 
advice available 
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Roentgen and Radium Burns 

One IS apt at first thought to look on roentgen and radium burns 
of the bladder as avoidable accidents Such, however, is not the case 
When radium is used to combat a malignant tumor m the uterus 
or cervix, a large enough dose must be given to kill the tumor. The 
burns are, therefore, merely annoying trivia, compared with the 
mam issue The ulcers which form in the bladder from such causes 
heal slowly, if at all The treatment is time and soothmg apphca- 
tions to the bladder as outlined for tuberculosis of the bladder 
earlier in this chapter (p 231) 

The Urachus 

This dried up remnant of the allantois w'hich extends from the 
bladder to the umbilicus is not particularly important except for 
the fact that it occasionally gets into trouble C 5 'sts have been known 
to form along the course of the urachus near the dome of the blad- 
der A patent urachus allows urine to drip from the urnbihcus 
Whenever a patient, whether a child or an adult, complains of leak- 
mg from the umbilicus, complete investigation should be made 

Incontinence and Enuresis 

In Chapter 1 we discussed enuresis Here we shall outline the 
management 

Incontmence and enuresis are not the same thing and a distmction 
must be made The child is usually at least 4 years old before the 
mother pays much attention to his bed-wettmg tendency 

In mcontmence the urme flows from somew'here all the time 
This can come about from a paralysis of the bladder in which there 
IS either complete relaxation of all the mechanism or spasnaty of 
the sphmaer with overflow Congemtal valves at the bladder neck 
or congemtal fibrous contractures wnll produce obstruction with an 
overflow^mg, dribbhng bladder Eaopic ureteral orifices which may, 
m the female particularly, be placed m some bizarre position may 
cause mcontmence 
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When all such condmons arc ruled out aod the child is found to 
have no physical defect*, we ore back to the quettion of enurest*. 
Enurais, ot bed wetting, is generally considered a conduct duorder 
If such a statement is made to a group of mothers at least h a lf of 
them will be offended- Well trained normal children arc t>cver 
bed wett er*. The training of a duld really begins the first day of 
hu life. To be sure, emptying the bladder a a reflex aa until abom 
die imth or seventh month- Any tunc after that, trammg to control 
the urinary act should be begun. Daynme training should be cm 
phasued first. By the ome the child is 3 year* old be should have a 
dry bed. Chfldrea who are well disaplmcd should have dry beds 
at the age of 2 

Enuresis cases which come to die uiologtst are tine recalcitrant 
one*. The average child with entucsis should be cured m a few 
weeks by an mrelligcnc and co-operaovt mother We are inclined 
to believe that most mother* never consult a doctor but handle 
their own problem 

Strange things take place in some case*. We have some Irttle 
patients hospitalized for study for 10 days who never wet the bed 
while m die hospital The first night at home, however, found a 
recurrence of the mischief. Wc have observed a somewhat similar 
condition when the child goes over to sleep wnh ho little fnend 
m the nci^botfaoocL He never wets the bed on those night*. 

We have a case which seems to prove the conduct disorder theory 
A dentist fnend of ours has a boy of 5 who was a bed wetter He 
liked to sleep widi hn daddy bat bis father said he could not sleep 
with him because of his weakness One night his daddy relented 
and allowed the child to sleep with him. In the morning the father 
remarked 'Why son, you did not wet the bed." To which the boy 
replied ‘T^o, Daddy 1 wet my own bed. The child had gotten up 
gone to wet m his own bed, dien returned to his daddy He retained 
the memory of the acL 

The following set of rules for the mother to follow should be 
put m writing 
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1 Insist on an afternoon nap All excitement, such as exciting 
games, horror radio programs, hysterical giggling and laughing 
among a group of children and any other acts of overenthusiasm 
should be curbed 

2 Flee the psychoanalyst as you would the devil The mother 
can furmsh her own psychotherapy 

3 Nervous children may require a sedative, V 4 -V 2 gt of seconal 
(Lilly) or the bromides in 5 gr doses may be advisable in certain 
cases The mother should not continue this sedation indefimtely 
Belladonna or atropine in almost infinitesimal doses sometimes 
does good 

4 Salty foods and candy or sweets should be restricted after 
5 00 P M Water intake should also be curtailed after that hour 
The evening meal should be light and largely devoid of hqmds 

5 Careful attention must be given to proper nourishment 
(Many modiers need to be instructed as to what constitutes proper 
nourishment of a child ) 

6 Tlie child should empty the bladder just before being put to 
bed In three hours he should be put on the toilet and made to 
empty his bladder again If he wets the bed betv'^een that time and 
morrung, he should be awakened and put on the toilet at the end 
of a second three-hour period 

7 The child should not be severely pumshed or scolded or em- 
barrassed by discussion of his weakness in the presence of adults 
who laugh The child’s co-operation is necessary to a cure 

8 A large calendar should be placed where marks m red or 
other bright colors can be placed on the dry mghts and black marks 
for the wet mghts 

9 Sometimes movmg to a new locauon where there are new 
scenes and new schoolmates serves to cure 

We have had considerable success m some cases w'lth the Cun- 
nmgham pemle clamp This clamp is placed on the penis before 
the child goes to bed, when the child feels the urge to urmate, 
the blocking by the clamp will cause enough pam to awaken him 



Diseases of the Prostate and 
Seminal Vesicles 


The function and phyiiology of the prowatc ts bertcf understood 
now than fonnetly The prostate u a Kxual organ although ftot 
very important- One of its funcaons is the elaboration and secreoon 
of a milky fluid v-hich forms the bulk of the seminal discharge. 
Recent e x perimental work on dogs has ihoftu that the seminal or 
prostaoc fluid is secreted continuously by the prostate This fluid 
is alkaline with pH varying from a little less than 7 0 to almost 8 0 
The prostate can be surgically removed mtbout m the least dis 
turbmg sex function. This is not the case when radical operations 
are done for cancer m which the entire prostate, prostatic urethra, 
parts of the seminal raidcs and bladder neck arc removed. In such 
cases the patients are thereafter bodi sterile and impotent. 

Injttnes 

The deep protected positron of the organ shields it from oil but 
the most unusual injuries. Puncture wounds by sharp obp 3 s have 
been reported and bullet wounds sometimes mvolve the prostate 
The most important inpincs arc inflicted by mept attempa at 
cathetemation with a metal catheter Bungling attempts to pw*T e 
cystosoope or a sound may have the same untov.'ard effect. By these 
misguided effora false passages may be made through the 
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It IS fortunate indeed if such a false passage leads back into the 
bladder and not the prevesical or perivesical space or rectum 

ProstaMts 

The general term "prostatitis” includes all the infections of the 
prostate as well as inflammations that accompany prostatic ob- 
structions By nonspecific prostatitis is meant an infection of the pros- 
tate caused by any of a large variety of bacteria The commonest 
mvaders are Bacillus coll and the various forms of streptococcus, 
staphylococcus and pneumococcus 

Acute Nonspecific Prostatitis —Since prostatitis is as com- 
mon in the male as cy^stitis is in the female, it is well to review the 
symptoms of acute prostatitis The subacute and chrome forms have 
somewhat modified symptoms 

Symptoms — The symptoms of the acute form are (1) fre- 
quency of urination with burning and pain, (2) noemria, (3) 
pam m urethra, rectum, permeum, back, etc, (4) blood m the 
urme, (5) urethral discharge, (6) fever, (7) chills, (8) pros- 
tration Not all of these are present in a given case at one time 
Usually the onset is sudden Often it is ushered in with a chill 
which may be severe and prolonged, follow^ed by a sharp rise m 
temperature to 103 to 105 F A discharge from the urethra may 
appear, and only a clear conscience will prevent the patient from 
experiencmg a bad fright Many a case of acute prostatitis has been 
misdi a gnosed acute gonorrhea solely on the basis of discharge from 
the urethra Frequency of urmation is a distressmg symptom It is 
usually preceded by a deep burmng pain that causes an urgent desire 
to void The pain is deep in the permeum or around or m the rectum 
Sometimes the pam is m the back, low m the sacral region Some- 
times there is annoying spasm of the urethra itself The nocturia 
may be as frequent as every half-hour Smears from the discharge 
may show no organisms, only polymorphonuclear leukocytes 
Blood m the urme usually frightens the patient. It is seldom bright 
red, but usually dark brick-red and thick It commonly appears m 
the first portion of urme that is passed with that followmg, clear 
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Diagnosu —The diagoosis is suspected from tbe character of the 
symptoms. The tume is examined by the two-glass method (p 14) 
Tbe phyxioan should next cotanune the prostate The palpating 
finger in the rectum will encounter a large, sm ooth rather firm and 
exquisitely tender prostate- This completes the diagnosis. 

Trtaimsni — In acute prostanos, both peniallm and the sul 
fonamidcs work magic. A total of 200 000 to 300 000 units of 
penicillin generally cutes tbe paoent m 48 hours 

Subacute Nonspeofic Prostatitis,— The symptoms are less 
severe than those of surutc pcostatms and all may not be present. 
The pTHmining fingcT in the rectum cocountcis a prostate that is 
boggy and full It does not have the oapmite tenderness of the acute 
form. Tbe secretion obtained by the method shown m Figure 76 
(p 257) may appear as pore pus and may be nnged with blood. 

Chronic Nonspecific Prostatitis.— ChronK prostatitis is tbe 
commonest form and is frequently found v.ith chrome pyelitis. Tbe 
panent with chronic pyelios almost alw*ay3 has chronic prostanos 
Hoa-ever the reverse u much leas common except as a coinadence. 

Nonspecific prostatitis is probably seldom caused by sexual con 
tacL On tbe contrary lack of regular sex activity m one accustomed 
to It may induce proscatim. We have seen it often in the husband 
whose wife is pregnant After four or five months of abstinence the 
paoent comes with symptoms of prostaom Massage of the prostate 
shows the prostauc se cr e ti on loaded with pus. Massage m this m 
stance affords great relief When regular sexual relations arc again 
mstituted tbe paoent is cured- Tbe same situation occurs when a 
young married man is inducted mto the Army or Navy In d>e Army 
It u called the Navy Disease and m tbe Navy the Army disease 
The reason for this condition is simple enough. The secretion in the 
little lobules of the prostate acts as culture medium for the mvading 
bacteria which usually amve by way of tbe blood stream. 

Treaimtnt of Nonjp^erfic Frox#4fft« — We have found the follow 
mg routine satisfactory 

1 The patient wuh an acute case is put to bed. 
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2 A capsule containing Vi gr codeine and 3 gr acetylsaliq^k 
acid is given as needed for pam and discomfort 

3 For the accompanying ner^musness, a capsule of 1 Vi gr seconal 
IS given as needed, but at no stated time 

4 In certain cases penicillin is of value, but m the majority of 
cases It has little or no effect When given, doses up to 200,000 
or 300,000 units should be admmistered over a 48 hour period. 
The sulfonamides are useful Sulfadiazine, sulfathiazole or sul- 
facetimide, or combinations of these, can be given in doses of 15 
gr four times a day for four day periods with rests between courses 
It IS well to remember that about 15 per cent of patients are sensi- 
tized to sulfathiazole and consequently to all sulfonamides These 
reactions are discussed more fully in Chapter 20 

In patients who cannot take the sulfonamides or antibioucs, a 
regime we have used for years is always effective in reducing the 
acutely inflamed prostate and lowering the fever 

1 The first, third and fifth days, 5 cc of either aolan or proteolac 
IS mjeaed deep in the muscles of the buttocks with a long needle 

2 The second, fourdi and sixth days, 1514 gr sodium iodide in 
a 5 cc ampule is injected intravenously 

Heat may be applied to the prostate by continuous irrigation of 
hot water through a special prostatic heater or by a thermostatically 
controlled electric prostatic heater The aolan-sodium iodide treat- 
ment IS more eflfeaive, however 

Prostatic massage should not be started until the fever has sub- 
sided and the prostate reduced m size (Figs 76 and 77) This takes 
10 days to two weeks Even then, massage should be very gentle 
It should not be carried out oftener than tvuce a week. 

Cure of subacute and chronic prostatitis is often difficult Focal 
mfections in teeth, tonsils, smuses or elsewhere should be sought 
and eradicated. They are not always a faaor, but may be important. 

Vaccmes have been tried without success Various surgical pro- 
cedures for injeaing medications into the prostate under the capsule 
have not been uniformly satisfactory 




Fk;. 76. — XlctJioJ of proiunc nujuce for both duprxoiu aoj treatment. We 
•Iwtyi (1) pot the paitent oa the table In Itnee-thcii potitron (2) cleanae 
the mcantj with an akoboi iponpr (3) hare the pauent boU a Hcrile roeJkinc 
giait tukJer the meanu to collea fluitl <4) raamitie the fluid mKroicopiallj’ 
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Resection of most of the prostate, even in a young man, is jus- 
tified m cases of intractable chrome prostatitis 

Gonorrheal Prostatitis —This disease is an accompaniment 
of acute gonorrhea Sometimes it appears within a few days of the 
imtial discharge and then is violently fulminating and may result 
in a prostatic abscess All the symptoms of acute prostatitis are seen 
here Fortunately this disease is less common since the advent of the 




Fig 77 — Diagrams of prostate and seminal vesicles indicating proper method 
of prostatic massage A strokes of the gloved finger follow the numbered fines, 
beginning at 1, 2 and 3, moving to 4, 3 and 6, from the outer portion of the 
prostate toward the center, finishing on 7 and 8 B, four or five strokes are then 
made in the direction of the arrows, making a total of 30 to 40 strokes 

sulfonamides and pemcilhn The treatment is the same as for acute 
prostatitis Response is good 

Tuberculous Prostatitis —This is always secondary to genital 
tuberculosis and probably is an extension of mberculosis of the 
seminal vesicles We have never seen a case of tuberculosis of the 
prostate that was not accompamed by tuberculosis of the seminal 
vesicles and epididyxms Treatment is the same as for tuberculosis 
of the gemtal tract 

Prostatic Abscess -In recent years this has become a rare 
disease Formerly it regularly accompamed severe acute gonorrhea 
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The sulfonamide and peniallin tfcatment of gonorrhea has almost 
caused its disappearance 

Acute pfostadtis from any cause may result in a prostaoc abscess- 
Indeed in many cases of acute prostados multiple small abscesses 
arc formed m the smaller lobules These cither rupfure to the out 
side via the dneo or coalesce to form larger abscesses which are soU 
only a few nulluneters m diameter 

Most prostatic abscesses rupture mto the urethra through the 
prostatic ducts. Sometimes the abscess becomes huge and bulges into 
the penneum. Large prostatic abscesses art often accompanied by 
m the seminal vesicles. These abscesses were formerly 
called male pus rubes 


Projutic Ohstn/chon 

Prostansm is the term used to describe a definite syndrome which 
IS the result of obstrucoon or the vesical necL This obstrucaon may 
be due to various prostooc pathologic proce sses mclodmg bemgn 
and malignant hypertrophy contracruna, valve formadoai and 
median bars. Prostansm is not confined to the aging male. It is seen 
in young boys with vesical neck obstructiorL 

The syndrome consists of (1) difficulty and slowness in unna 
Qon, (2) frequency particularly at night* (3) general malaise due 
to abnormal increase ot nitrogenous waste in the blood (4) changes 
in the bladder and kidneys due to increased hydrostatic pressure, 
so-called 'back pressure" (5) mcreose in blood pressure to over 
come the back pressure in die unnary tract. If infection enters the 
urinary tract, more complicnaons arise, including pyclios, pyclooe- 
phnm and cystms. One ot all of these may be present. The prostate 
Itself may become infected and penprostatms set up 

The patient passes dirou^ die vanous stages of increased fre- 
quency of u n nanon, slouncss, difficulty and noctuna. Ail this time 
the bladder wall is strong and duck and the bladder detrusor muscle 
will force the unne through the obstructed vesical neck. The stage of 
residual nxtne a reached afrer months or even years of the foregoing 
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conditions Residual urine means that amount which is left in the 
bladder after the patient has made his best efforts to empty the 
bladder and really beheves he has emptied it Once residual urine 
IS established, the volume increases The bladder muscle becomes less 
efficient, and the bladder w'all becomes thinned and weak The 
stage IS set for the final phase, complete retention No attempt 
should be made to find out the exact amount of residual urine 
unless the patient is hospitalized, the dangers far outss'eigh the 
information obtained 


Prostatic Hypertrophy 

Some prefer to call this obstructive lesion enlargement of the 
prostate or benign adenomatous hypertrophy or to use other 
descriptive terms 

Etiology —A bout 30 per cent of men who reach the age of 
50 have some degree of prostatic hypertrophy At the age of 60 this 
percentage is increased, and it increases with every decade there- 
after Of the 30 per cent group of potential "prostatics” 20 per cent 
will develop malignant disease of the prostate Formerly it was 
thought that hypertrophy of the prostate w'as a disease of married 
men, but it exists in the married and single alike Apparently infec- 
tion, inflammation and irritation have no role in prostatic hyper- 
trophy 

Our present ideas concerning the etiology of prostatic hyper- 
trophy have been somewhat crystallized by the work of Randall, 
Low^er and Johnston and their associates, Derrung and Jenkins, 
P E Smith, and others The pituitary gland apparently is respon- 
sible for the normal functioning of the gonads, m turn, the testes 
are necessary for maintenance of the normal prostate Randall 
showed that prostatic hypertrophy arises essentially from the pro^ 
tatic urethra The work of White of Philadelphia in the I890’s 
cast confusion on the whole problem for many decades, for White 
and many of his contemporaries claimed absolute cure of prostatic 
hypertrophy in elderly men by castration Experimental castranon 
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of monkeys by Derrung and Jenkins showed that, although the 
prostate became atrophied, no change occurred m the mucosa of 
the prostaac urethra- These experiments proved that castration 
caused atrophy of the normal prostaoc tissue but had no effect on 
the h yp e rtr ophic changes which changes ]RjxndaU showed arise 
from the subepitbclial glands of the prostaoc urethra. Those who 
arc castrated before puberty appamotly always have atrophic 
prostates. Those who arc made etmudis after puberty develop pros- 
taoc h y p ert rophy m apparently the same percentage as the rest 
of the mak population. Prostaoc hypertrophy because of its ongm 
in the urethral submucosal glands, is not favorably affected by 
estrogenk substances commonly m use. 

Pathology — Wirth prostaoc hypertrophy there arc formed m the 
prostate small rounded bodies called spheroids These consist of 
isolated groups of hyperplasia and stand out distinctly from the 
oormal prostaoc tissue. These groups grow m size and aombef 
gradually replaong and cr owd ing aside pracocnlly oil the normal 
prortaoc tissue. The prostate thus hypertrophied presses against the 
prostaoc urethra, elongate* it, bulges into the rectum and hemiares 
up into the bladder 

The normal lobular form ts accentuated by dus process so that 
generally three lobes are recognized, one middJe and two lateral 
Often, only one lobe undergoes hypertrophic changes and we then 
have obstruction by a valve-type of meebatusm due to a or 

lateral lobe. Sometuncs the obstructing prostate takes the form of a 
fibrous mass not charactenred by spheroid formanon, 

The vcsKul neck contractures are also fibrous bat ore usually m 
the form of circular contracting bands. Contraemres in boy babies 
are rare but nonetheless real They cause prostamm. Congenital 
valves m the pewtenor uretfara may have done irrcperable damage 
by the time they arc discovcred- 

TrtMimsni of ProstMttsm ^ Prostgitc Hyptrtropby 
Ifobef of die obstrucnon at the bladder neck a the goal of all 
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Resection of most of the prostate, even m a young man, is jus- 
tified in cases of intractable chronic prostatitis 
Gonorrheal Prostatitis —This disease is an accompaniment 
of acute gonorrhea Sometimes it appears within a few days of the 
initial discharge and then is violently fulminatmg and may result 
in a prostatic abscess All the symptoms of acute prostatitis are seen 
here Fortunately this disease is less common since the advent of the 
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Fig 77 — ^Diagrams of prostate and seminal vesicles indicating proper method 
of prostatic massage A, strokes of the gloved finger follow the numbered hnes, 
beginning at 1, 2 and 3, moving to 4, 3 and 6, from the outer portion of the 
prostate toward the center, finishing on 7 and 8 B, four or five strokes are then 
made in the direction of the arrows, making a total of 30 to 40 strokes 

sulfonamides and pemcilhn The treatment is the same as for acute 
prostatitis Response is good. 

Tuberculous Prostatitis —This is always secondary to gemtal 
tuberculosis and probably is an extension of mberculosis of the 
semmal vesicles We have never seen a case of mberculosis of the 
prostate that was not accompamed by mberculosis of the seminal 
vesicles and epididymis Treatment is the same as for mberculosis 
of the gemtal tract 

Prostatic Abscess— In recent years this has become a rare 
disease Formerly it regularly accompamed severe acute gonorrhea. 
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The sulfonamide and pemollm treatment of gonorrhea has almost 
caused its disappearance. 

Acute pfostatim from any cause may result m a prostaoc abscess. 
Indeed, m many cases of acute prostaaas multiple s ma l l abscesses 
arc formed m the imallfr lobules. These cither rupture to the out 
side via the ducts ot coalesce to form larger abscesses which are soil 
only a few millimeters m dtameter 

Most piostatic abscesses rupture into the urethra through the 
prostaoc ducts. Sometimes the abscess becomes huge and bulges into 
the perineum. Large prostaoc abs cesses are often accompanied by 
abscesses m the seminal vesicles. These abscesses were formerly 
called male pus tubes 


Prost4Jtc Obttrnciton 

Prostaosm is the term used to describe a definite syndrome which 
IS the result of obstruction at the vesical oecL This obstruction may 
be due to various prostaoc pathologic processes incloding bemgn 
and malignant hypertrophy contractures, valve formations and 
median bars P r ostaos m is not confined to the aging male. It is seen 
m young boys with vesical neck obsmicoon. 

The syndrome consists of (1) difficulty and slowness in unna 
oon, (2) frequency paracularly at mgbn (3) general malaise due 
to ahoocmal increase of nitrogenous waste in the blood (4) changes 
m the bladder and Lidi>eys doe to increased hydrostatic pressure, 
so^alled *hack pressure (5) increase m blood pressure to over 
come the back pressure m the unnary tract. If infection enters the 
unnary tract, more compheanons arise, lucludmg pyclitts, pyelone 
phrms and cysoos. One oc all of these may be present. The prostate 
Itself may become infected and pcnprostatrtis set up 

The paoent passes through the vanous stages of mcreased fre 
quency of urination, slowness, difficulty and noctuna. All this time 
the bladder wall is strong and thick and the bladder detrusor muscle 
will force the unne through the obstructed vesical neck. The stage of 
residual unne a reached after months or even years of the foregomg 
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condiaons Residual urine means that amount which is left in the 
bladder after the pauent has made his best efforts to empty the 
bladder and really believes he has emptied it Once residual urme 
IS established, the volume increases Ihe bladder muscle becomes less 
efficient, and the bladder wall becomes thinned and weak The 
stage IS set for the final phase, complete retention. No attempt 
should be made to find out the exact amount of residual urine 
unless the patient is hospitahzed, the dangers far outv^eigh the 
informaaon obtained. 


Prostattc Hypertrophy 

Some prefer to call this obstructive lesion enlargement of the 
prostate or bemgn adenomatous hypertrophy or to use other 
descripuve terms 

Etiology —About 30 per cent of men who reach the age of 
50 have some degree of prostatic hypertrophy At the age of 60 this 
percentage is mcreased, and it increases with every decade there- 
after. Of the 30 per cent group of potential "prostatics” 20 per cent 
will develop mahgnant disease of the prostate Formerly it was 
thought that hypertrophy of the prostate was a disease of married 
men, but it exists m the married and smgle ahke Apparently infec- 
don, mflammation and irritation have no role in prostatic hyper- 
trophy 

Our present ideas concerning the etiology of prostatic hyper- 
trophy have been somewhat cr)'stalh 2 ed by the work of Randall, 
Lower and Johnston and their associates, Deming and Jenkins, 
P. E Smith, and others The pituitary gland apparendy is respon- 
sible for the normal functionmg of the gonads, in turn, the testes 
are necessary for maintenance of the normal prostate Randall 
showed that prostatic hypertrophy arises essentially from the pros- 
tatic urethra The work of White of Philadelphia m the 1890 s 
cast confusion on the whole problem for many decades, for White 
and many of his contemporaries claimed absolute cure of prostatic 
hypertrophy in elderly men by castration Experimental castration 
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of monkeys by Peming and Jenkins showed that, although the 
prostate became atrophied, no change occurred in the mucosa of 
the prostaoc urethra. These cxpenments proved that castraoon 
caused atrophy of the normal prostaoc tissue bur had no effect on 
the hypertrophic changes, which changes Randall showed arise 
from the subepithelial glands of the prostaoc urethra. Those who 
ore castrated before puberty apparently always have atrophic 
prostates. Those who are made eunuchs after puberty develop pros- 
taoc hypertrophy m apparently the same percentage as the rest 
of the male populaaoo. Prostaoc hypertrophy because of its origin 
in the urethral submucosal glands, is not favorably affected by 
es tr ogenic substances commonly in use. 

Pathology —With prostaoc hypertrophy there are formed m the 
prostate small rounded bodies called spheroids. These coasot of 
isolated groups of byperpliuaa and stand out distinctly from the 
oormai prostaoc ossue. These groups grow m size and number 
gradually replacing and crowding aside pracncaUy all the normal 
prostaoc ossufi. The prostate thus hypertrophied presses against the 
prostaoc urethra, elongates it, bulges mto the rectum and herniates 
op into die bladder 

The Dormal lobular form is accentuated by this process so that 
generally three lobes are recognized, one middle and two lateral 
Often, only one lobe undergoes hypertrophic changes and we then 
have obstruction by a valve type of mechanism due to a middle or 
lateral lobe. Someomes the obstructing prostare rak« the form of a 
fibrous mass not characterized by spheroid forma wm 

The vesical neck contractures are also fibrous but are usually m 
the fonn of circular contracting bands. Contractures m boy babies 
are rare but noncdicless real They cause prostaosm. Congenital 
valves in die posterior urethra may have done irreparable damage 
by the time they art discove r ed. 

Treatment of Prostattsm mid Prosldiic Hyptrtrcpbj 
Relief of the obstruction at the bladder neck is the goal of all 
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treatment of the prostatic patient How this is to be accomplished 
and what steps are necessary, both in preliminary and in postoper- 
ative care, are discussed here 

The neglected prostatic patient who has allowed himself the 
luxury of complete retention offers an immediate medical problem 
Usually, the first step is catheteri 2 ation If the patient has not 
voided for 24 to 48 hours and the bladder is enormously distended, 
It IS wise to take off the urine slowly and in stages In other words, 
decompression should be done 

When the retention has been relieved it is best to leave an m- 
dwelhng catheter in the urethra for permanent drainage The prob- 
lem of general medical complications is then dealt with 

The patient’s system may be much depleted The hemoglobin 
content may be depressed The urine may be infected, owmg to 
pyelonephritis or to the prostate itself The bladder may be infected, 
and there may be complicating diseases such as diverticula or stones 
in the bladder 

It IS necessary to treat such a patient with rest in bed, continuous 
drainage by an indwelling urethral catheter and administration of 
sulfacetimide or sulfathiazole, IV 2 gr three times a day after meals, 
for the mfection If the hemoglobin content is too low, a sulfona- 
mide should not be given and one must depend on increased water 
mtake alone Diet should be ample but well balanced Many patients 
have marked mcrease m blood pressure With catheter drainage 
and rest, all but a few improve greatly and the blood pressure is 
lowered. An electrocardiographic study should be made, smce impair- 
ment of the heart is often part of the picture 

When careful treatment is shown by examination to have put 
the patient in as good physical condition as possible, the next step 
IS operation to eliminate the prostatic obstruction or hypertrophy 
Operation is still the only satisfactory cure for the hypertrophic 
obstruamg prostate There are two methods 

1 Open Surgical Method — suprapubic surgical approach 
to the hypertrophied prostate is the usual operation If careful aseptic 
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technic is used and a two-stage operation done, mortality is low 
and the results are excellent The frequent use of the two-stage 
operation suggests an appreciation of the dangers involved 

The perineal approach has much to recommend it in skilful 
hands The period of convalescence is shorter than after the supra- 
pubic operation However, a certain number of patients will fail 
to regam complete sphmaer control following permeal operation, 
no matter how skilfully it is done The advantage of the open 
surgical over the closed or resection methods has been that all of 
the prostate could be removed by open surgery whereas only partial 
removal could be done by the transurethral methods 

2 Transurethral VrostaUc Operations — There are two transure- 
thral operations, the cold tubular knife or punch method, and the 
high frequency loop method (Figs 78, 79 and 80) Both are more 
difficult than open surgery In skilled hands practically all of the 
hypertrophied gland can be removed The size of the gland offers 
some guide as to which operation, open or transurethral, should be 
done When the gland probably weighs as much as 150 Gm , supra- 
pubic prostatectomy should be the operation of choice Many elderly 
feeble patients who could not survive an open surgical operation 
can be operated on by a transurethral method with happy results 
The transurethral approach has extended the operative relief from 
prostatism to many formerly moperable patients 

Prostatic Calculi 

These concretions are not similar to renal, urethral and bladder 
stones Studies have shown they are more akm to the stones that 
sometimes develop m the sahvary glands They usually form m 
the fourth decade of life and any time thereafter In those nearer 40, 
the stones are not associated with prostatic hypertrophy, but m 
older patients the association is nearly always present In most cases 
the calculi are found m the prostate itself 

Sometimes one can feel the crepitation of the stones on rectal 
examination of the prostate They are easily found in a roentgeno- 
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gram if care ts taken to get correct posinon- Many patients are 
created for years for chronic prostanos VLathouc the calculi being 
dtscorered- 

The symptoms are those of prostauc enlargement or prostauds. 
In a large percentage of cases there ts an associated infection 

A sblful operator can remove these prostanc calculi vnth the 
resectoscope The perineal operation is somenmes iKCCSsary It pro- 
vides better drainage v.'htch is important m some cases. 

The Seminal Vesicles 

The seminal vesicles are among the paired organs of the body 
They arc in reality the expanded ends of the XTisa defcrcntia. The 
roost important disease ^^h^ch ottacked the scmmal vesicles ts-as 
gonorrhea. Now that tho disease has been brought under control 
by the sulfonamides and antibiooo uc no longer sec the N-milent 
type of seminal vestculiia i^hich formcrl) s^tis a frequent comph 
canon of a gonococac urethnus 

As has been mcnooned this disease caused so much trouble as 
to be designated male pus cubes Seminal \esiculecTOmy ^tis a 
mutilating operation "When it was popular rw'o decades ago it v-tis 
often performed on young men The result u'as often failure to 
cure the systemic S)mprom3 the condition wis supposed to be caus 
mg, and the price paid by the pauent for local relief t\tis complete 
impoteocy and sterility 

Cancer of the seminal vesicles ts so rare that it needs little con 
ndcrttiOQ here. The diagnosis would be extremely difficult, m any 
case. When cancer of the prostate has progressed be)*ond the early 
stages, extension to the semmal vesicles ts nearly always found. 

Stone in the semmal vesicles ts rare and seldom discovered except 
It autopsy 

There are some anomalies of the seminal vesicles such os absence 
on one side or of one of the pair As stated m Chapter 10 the ureter 
occasionally opens Into the seminal vesicle The anomalies are also 
tAre tod generally only discovered at autopsy 



Carcinoma of the Prostate 


Until recently carcinoma of the prostate constituted one of the 
darkest chapters m all of surgery Among men who, from long 
experience, were most familiar with the disease, pessimism prevailed 
The reason for this pessimism was fourfold ( 1 ) there are no early 
symptoms, (2) early metastasis to the bones of the pelvis, lumbar 
vertebrae, sacrum and femur is the rule m about half the cases, 
(3) despite the statements of "radioactive” enthusiasts, there are 
practically no radiosensitive prostatic cancers, and (4) whatever 
was done seemed to be of no avail 

The fact that there are no early symptoms is baffling, for a 
patient "who is whole has no need of a physician ” Only in patients 
who come with totally unrelated complaints and are given a routine 
exammation, mcludmg a rectal examination, is early cancer of the 
prostate discovered Far too often the patient comes because of 
"rheumatism in his bones ” Examination of the prostate reveals the 
horrible truth — a well advanced, inoperable carcinoma X-rays of 
bones show wide disse min ation of the carcinoma, unmistakable in 
Its characteristics, the cause of the supposed "rheumatism ” 

Probably the largest group comes to the urologist because of 
"prostate trouble ” In many cases, it is simple hypertrophy, but in 
about 20 per cent the diagnosis of carcinoma of the prostate is all 
too apparent 

The surgeon who had large experience m cancer of the prostate 
became a pessimist He soon realized that in about 40 per cent of 
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the boay metflstases had already tahen place. Study of these 
pflfk^K w ith bone metastaje* ihowed that the tune from discovery 
of the bone lesions to death was aboat 10 months. This was die 
fate of two of every five paoeoti. Three of every five paoenis had a 
chance to hve as long as 10 years. But what years of suffermg they 
were! Most doctors p r e f e r red not to all the unfortunate one die 
real truth- The reason for this was principally to spare the victiin 
the added torture of mental worry over his oondroon. The doctor 
must confide the troth to some cespoosihle member of the famfly 
but this was often unsaosfaaory and led evcnrually to misunder 
standing and dissacisfacoOQ. The dissatisfied patient became the 
unhappy vjctun of the cancer quack. If doe doctor elected to tell 
the patient the truth, the patient ^equendy reacted badly Not 
infrequently he ended bis life, but more often he listened to the lore 
of the quack who promised so much but could do so little. 

In 1858 Sir Henry Thompson of london wrote a treanse en 
titled The Enlarged Prosiase and in chapter 10 described and dis- 
cussed “MaLgnant Disease of the Prostate. He quoted the statistKS 
of M. Thnehou, who made an abstract of the registers of death for 
Pans for the years 1830-1840 In tins 10 year penod there were, 
according to Tinchou, 8,289 deaths due to cancer— 1,904 m males. 
In the group Tknebou found only five cases of primary caremoma 
of the prostate. These stateocs, Thompson said, were commonly 
cited at the tune he wrote his book for that matter they are nor 
mfrequentlj ated today 

Thompson went on to state that malignant disease of the prostate 
was undoubtedly rare. However he believed that rhu ranty 
only apparent and not rcaL He reported 12 cases of mahgnant 
disease of the prostate A review of ha table of these 12 mdi 
cates that 10 and possibly 11 were sarcomas of the prostate and 
only one or two were actually caremomas Wc make this deduction 
from the faa that he called them encephaloudT a term that was 
applied to rumo rs that ore soft and brainlike and the only 
of the prostate that is soft and bnunlike is the sarcoma. 
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It was not until the beginning of the twentieth century that 
medical men began to be aware of the frequency of prostatic cancer 
In the United States, Hugh Young stated in 1905 that he had seen 
250 cases of bemgn prostatic hypertrophy and 68 cases of carcinoma 
of the prostate. This was an incidence of 21 per cent Although this 
was a startling statement at that time, it has been abundantly proved 
to be true in many large series We have come to believe that about 
20 per cent of all prostatic hypertrophies are malignant 

Symptoms —The symptoms are, when present, the same as those 
of prostatic hypertrophy described in Chapter 14 In 8 to 10 per 
cent of cases of carcmoma of the prostate there are no symptoms 
referable to the urinary tract These insidious cases are the most 
frustrating of all because the tiny nodule in the prostate is not large 
enough to produce obstructive symptoms Sometimes metastasis to 
the bone or, on rare occasions, to the lungs causes the illness that 
brings the patient to the doctor We have seen several cases of 
bladder paralysis due to extensive involvement of the spinal column 
by metastasis from a tiny nodule in the prostate This has caused 
Colston to state that not over 4 or 5 per cent of patients with car- 
cinoma of the prostate are suitable for radical permeal operation 
Lowsley states that in less than 5 per cent is the disease discovered 
early enough to warrant an operation for radical cure These appar- 
ently innocuous nodules in the prostate all metastasixe early so that 
by the time the disease is diagnosed nothing can be done 

It has been taught that prostatic cancer always begins in the 
posterior lobe, but our experience proves that is not true The earliest 
lesions we have seen have been m a lateral lobe, the middle or 
posterior lobe bemg unafltected The malignant nodule may develop 
m the middle of a bemgn prostatic hypertrophy and apparently soon 
spread to every part of the gland We have had about 12 cases m 
which a bemgn hypertrophied prostate was removed by suprapubic 
enucleation and in a period varymg from eight to 25 years carcinoma 
developed m the old prostatic bed 

Hematuria is generally rated as an important sign m malignant 
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of the unimry tract. In carcmoma of the prostate it is only 
a sy m ptom and then not as common as m b en i gn prostaDC 
hypertrofiiy 

TREATibtENT —Until recently the treatment of carcmoma of the 
prostate tool, the followmg form (1) If prostatism occurred, the 
prostate was resected or an indwelling catheter was placed for more 
or less permanent drainage. Sometimes permanent suprapubic cyitos* 
romy was advocated, but tins has not been used much in recent 
yean. (2) When bony metastascs were discovered and the paocnt 
suffered pain, roentgen therapy was given to the bones with some 
tunes temporary relief ( 3 ) Varwus forms of palliatjon were used, 
prmapally with the idea of rclicvmg pain. 

In oar senes of cases, the patients had bony metastascs lived 
an average of 10 momhi after discoray of the bony lesions. Studies 
of a large senes of autopsies on old men revealed that the older the 
men, the higher the percentage of prostabc cancer 

In 1893 J W White of Philadelphia advocated castration for 
the relief of prostacic h yp ertrophy White and many of his con 
temporaries claimed uniformly good results from this procedure 
Careful study of their work reveals that there was a high mortality 
(20 per cent) for this mmot operation, even in the best hands. 
How many thoosands of testes were thus sacrificed on the altar of 
hope will never be known. More recent scientific mvestigaaon 
mdicates that die removal of the gonads could not be the 
answer to the prciilcm. In 18S>4, Fuller of New York began to do 
suprapubic prostatectomies, Ramon Gmteras, also of New York, 
was another pioneer in this work. By the year 1900 enthusiasm 
for orchidectomy had begun to wane, and well-comidered surgery 
Vp-as gettmg a start 

Cancer of the prostate was anodier story 'Hic best we could oflfer 
the prostatK cancer patien t was that be be seen early and have a 
radical operation for removal of his prostate— cancer and alL This 
offered him at best less than a 50 per cent chance of cure with 
permanent sexual impotency aiwl sterility 
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Investigations of presence in the urine of considerable quantities 
of acid phosphatase led to the discovery that the source was in the 
prostate Normal adult prostatic tissue was found to be rich in acid 
phosphatase There were found to be tv/o distinct phosphatases, the 
acid, which had a pH of 4 9 to 5 0, and the alkaline, which had 
a pH of 9-3 After much more mvestigation it was discovered that 
the men wdth prostatic cancer had a high blood content of acid 
phosphatase whereas women had only about 20 per cent of that 
found normally in the male 

In 1934, Kmg and Armstrong devised a method of determining 
the amount of phosphatase in blood serum The standard, or umt, 
is therefore knov/n as the King and Armstrong umt Normal values 
were determined after many trials The accepted upper limits for 
acid blood phosphatase is around 4 0 King and Armstrong umts 
and for alkaline blood phosphatase around 8 0 King and Armstrong 
units It was soon found that many patients with prostanc carcinoma 
had a higher blood content of acid phosphatase than normal When 
bony metastases could be demonstrated by roentgen study, there was 
also a higher than normal alkalme serum phosphatase Experimental 
evidence shoved that if a patient wdth cancer of the prostate was 
given an androgen (male sex hormone) or androgenic substance 
such as testosterone propionate, he was definitely made w^orse and 
the phosphatase level rose If, on the other hand, he was given an 
estrogemc substance such as theehn or stilbestrol, he felt better and 
the phosphatase levels tended to fall toward normal These, with 
other known facts, defimtely established carcmoma of the prostate 
as an endocrine problem 

Huggins and his associates at the University of Qncago then 
studied 2 1 cases of cancer of the prostate and obtamed more mter- 
esting mformatioiL It vas found that if stilbestrol were given m 
doses of 1 mg per day, the acid serum phosphatase steadily fell and 
certain changes took place m the patient, including changes in the 
breasts, approximatmg the female contour, decrease m libido, im- 
provement in general condition, and recession of the prostatic cancer 
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After dm study there could be no doubt that there was a relaoon 
ihip be t we cD the androgenic hormones and cancer of the prostate 

Much improvement therefore could be had by admimstcring the 
estrogenic substance in 0 5 to 1 0 mg. doses per day to neutralize 
the excess of androgen. The principal sources of androgenic sub- 
stances m the body art supposed to be the gonads, under the 
control of the pituitary and, to a lesser degree the adrenals. 

The work of White and his contemporancs in the 1890 s and 
their claim of strikingly good results m reducing prostaoc hyper 
trophy by castration seemed to Huggins of Chicago to justify its 
tnal m cancer of the prostate. Removal of the testes, it was thought, 
v.'ould cut off the body source of androgens. Hu gg ins v-m cautious 
in his statements of results, but be ■was soon able to show that m 
most cases there were (1) a marked improvement in general 
health (2) a marked recession in size of the obstruaing prostate 
with consequent relief of difficulty m unnauon (3) m cases of 
bone metastasis, a steady regressioD of the disease In the several 
years since Huggins work, emulated by a host of urologists and 
general surgeons, who knows how many more thousands of gonads 
were sacrificed. Expenence has showm that results of castration 
for caranoraa of the prostate ore by no mcams uniform. No rules 
have, as yet, been formulated by which one may with certainty 
selea cases for orchidcctomy Perhaps the one definite clinical 
picture m which castration is mdicated o that of a stony hard 
prostate proved by biopsy to be cancer -with bone metastascs 
(passed on by a competent urologist or roentgenologist) and pim 
ansmg from the bone metastascs. Relief from the pain a imme- 
diate and dramanc In some cases the beneficial results remain for 
a long time m others, the course of the disease is only temporarily 
halted. 

The phosphatase deter minatioas for alkaline and acid scrum 
phosphatase were at first thought to be tests which could be used 
to discover early or obscure prostanc carcinoma, but these tests 
turned out to be of academic mterest only It has been said, and 
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Invesagations of presence m the urine of considerable quantities 
of acid phosphatase Jed to the discovery that the source was in the 
prostate Normal adult prostatic tissue was found to be rich m acid 
phosphatase There were found to be two distinct phosphatases, the 
acid, which had a pH of 4 9 to 5 0, and the alkaline, which had 
a pH of 9 3 After much more investigation it was discovered that 
the men with prostatic cancer had a high blood content of acid 
phosphatase whereas women had only about 20 per cent of that 
found normally m the male 

In 1934, Kmg and Armstrong devised a method of determining 
the amount of phosphatase in blood serum The standard, or unit, 
IS therefore known as the King and Armstrong umt Normal values 
were determined after many trials The accepted upper limits for 
acid blood phosphatase is around 4 0 Kmg and Armstrong units 
and for alkah'ne blood phosphatase around 8 0 King and Armstrong 
umts It was soon found that many patients with prostatic carcinoma 
had a higher blood content of acid phosphatase than normal When 
bony metastases could be demonstrated by roentgen smdy, there was 
also a higher than normal alkaline serum phosphatase Experimental 
evidence showed that if a patient with cancer of the prostate was 
given an androgen (male sex hormone) or androgenic substance 
such as testosterone propionate, he w^as definitely made worse and 
the phosphatase level rose If, on the other hand, he v^as given an 
estrogemc substance such as theelin or sttlbestrol, he felt better and 
the phosphatase levels tended to fall toward normal These, with 
other known facts, definitely established carcmoma of the prostate 
as an endocrme problem 

Huggins and his associates at the Umversity of Chicago then 
studied 21 cases of cancer of the prostate and obtamed more inter- 
estmg informatiom It was found that if sttlbestrol were given m 
doses of 1 mg per day, the acid serum phosphatase steadily fell and 
certam changes took place m the pauent, mcludmg changes in the 
breasts, approximatmg the female contour; decrease in hhido, im- 
provement m general condition, and recession of the prostatic cancer 
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After dm study tberc could be do doubt diit there was a relation 
ihip between the aodrogciuc bonnoncs and cancer of the prostate. 

Much improreracnt therefore could be had by administering the 
estrogenic substance m 0 5 to 1 0 mg doses per day to neutralize 
the excess of androgen. The prinapal sources of androgenic sub- 
stances m the body ore supposed to be the gonads, under the 
control of the pituitary and, to a lesser degree, the adrenals 

The work of White and his contemporanes m the 1890 s and 
their claim of strikingly good resales m reduemg prostanc hyper 
trophy by castranon seemed to Huggins of Chicago to justify its 
cnal m cancer of die prostate Removal of the testes it was thought, 
wonld cut off the body source of androgens, Huggins was cautious 
m his statements of results, but he TV'S! soon able to show that m 
most cases there were ( 1 ) a marked improvement m general 
health ( 2 ) a marked recession lo size of the obstructmg prostate 
with consequent relief of difficulty in unnanoo (3) in cases of 
boue metastasis, a steady regression of the disease In the several 
yean since Huggins work, emulated by a host of urologists and 
general surgeons, who knows bow many more thousands of gonads 
were saenffeed. Experience has shown that results of castranon 
for caremoma of the prostate arc by no means uniform. No rules 
have as yet, been formulated by which one may with certainty 
select cases for ordudectomy Perhaps the one deffmte 
picture m which castration u mdicated is that of a stony hard 
prostate proved by biopsy to be cancer with bone metastases 
(passed on by a competent urologist or roentgenologist) and pnm 
ansing from the bone metastases. Relief from the patn 15 imme- 
diate and dramatic In some cases the beneficial results re main for 
a long time m others, the course of die disease is only temporanly 
halted. • 

The phosphatase determinations for alkaline and aad serum 
phosphatase were at first dwught to be tests which could be used 
to discover early or obscure prostanc carcinoma, but these tests 
turned out to be of ocademK mterest only It has been said, and 
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With perhaps some reason in our experience, that unless each testis 
weighs 20 Gm or more, a good result will not be obtained by 
castration 

Castration is not the final answer to the problem of prostatic 
cancer In general, when a patient with prostatic carcinoma has 
prostatic obstruction, management should be as in benign prostatic 
hypertrophy That is, relief of the urinary obstruction should be by 
transurethral resection, and orchidectomy should not be done 
Later, as the disease progresses, and at the proper time, castration 
may be done 

The lot of the prostatic cancer patient has been shghtly im- 
proved He lives longer by many months and he can be made more 
comfortable because he can be relieved of the racking pain of 
bone metastases The new day is not yet here 
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Diseases of the External 
Male Genitalia 


The various venereal diseases involving the male gemtalu prob- 
ably deserve &nt cooSKlcration in a discossa>n of these organs. 

Sypbtia 

Any physician should be able co rccogmie tbe primary sore of 
syphilis. The scxalled huntenan drancre takes many forms 
(Fig. 81) U nuy be a Eat, innocent appearing lesion. It may take 
the form of a pimple or papule with a clear top filled with fluid. 
It may be masked by accompanying infectioii- It may be a sore 
co v ered with a crust and surrounded by induration- Therefore any 
fote on the penis should be suspected of being a pnmary typhilmc 
leaioQ if the patient is also anxious abwt the possibihty 

It must be remembered in this connection that the incubation 
peaod of syphilis is 10-42 days When more than a month can 
pass from the time of the suspiaouj contact to the appearance of 
the local lesion, the paoent may not reme mber dearly all the dc 
tails as to the emg of exposure. 

If the patient comes to the doctor when the lesion first appears, 
diagnosis by dark field examination may be simple and condusive. 
But if he waits unal the lesion is a v.Tck to 10 days old, other signs 
are present which the doctor must recognize. The rh^r p^T er of the 
lesion may have changed considerably in that time. Ac first, one 
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Fig 81 — Sjphihtic diancres Top left, on hp of candj dipper Top right, of 
eyelid after using friend s urine fox eye drops Center left, typical Center right, 
anal ( a gentleman gaie him a dollar) Bottom left, on breast, where woman 
bit hiTTi Bottom right, rare double primary on abdominal wall 
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ingumtl rHin of lymph glands becomes enlarged, -while the other 
side remains unafiected. This is higjdy significant. By tha tunc, the 
blood Wassermann reaction is positive, so by all means a blood 
test should be done. The Wassennann reaction becomes wcaldy 
positive m about 10 days and is strongly positive m 18 to 20 days. 
Once a positive reaction is obtained and other ngns are present, 
die diagnosis is clear 

Treatment — The use of pcniallm has greatl? shortened the 
period of treatment. It ts too early to say hov. permanent these 
results will be compared with the older and slower method of 
arsenical and bismuth therapy Unai the many cases treated with 
pemaUin alone are adequately followed up and the results deter 
mined, we prefer to follow the course of penunllin widi arscnicals 
and bismuth. In the treatment of syphilis, 40 000 units of pemcillm 
should be mjected locramuscularly every three hours fat days 
or a total of 2400000 units Small chancres are usually healed 
by the time the course is finished however large lesions may not 
be entirely healed although dark field examinacoDs will be oega 
trve. The serology becomes negative between the second and fourdi 
mondi after treatmenL Quantitative serologic studies should be 
used in following up syphihoc cases treated with penidllin. Recent 
studies indicate that combmed therapy nsmg both penicillin and 
arsenical and bumuth therapy gives the best results. 

Relapses under pcmaUin therapy usually occur m the thud or 
fourth month and may be manifested by the appearance of 
syphdioc lesions of the mouth, gcmtals and skin. Dark field ex 
a min anoni frequently become posinve and die nter of die quannta 
Gve serologic tests will show a progressive rise if checked at weekly 
mtervaU. A second course of pemdllm should thm be adminis- 
tered, gmng 50 000 umts every four hours for a total of 4 000 000 
units. Relapses should certainly be treated by arsemcals and bis- 
muth as VitII as by penicdim. Neoarsphcoainine mtravcnously in 
0 3 to 045 Gm. doses once a week, together umh bismuth mtra 
muscularly a standard treatmenL Wc feel that continuous treat 



276 


UROLOGY IN GENERAL PRACTICE 

merit for at least two years in such cases, or until the blood and the 
spmal fluid Wasserraann reactions become permanently negative, 
is the best possible type of management. Judgment is required as 
to when a spinal puncmre should be done, some advocating early 
and some late puncmre Mapharsen is excellent as an alternative 
of neoarsphenamine We prefer oil- to water-soluble bismuth 
preparations 

Early diagnosis is extremely important If one bases the diagnosis 
on the finding of spirochetes by the dark-field method, the Wasser- 
mann reaction being negative, the chances for cure are greatly 
enhanced We have had four cases with second chancre and one 
With third A patient who already has syphilis cannot acquire a 
primary lesion a second tune If, however, he is cured of syphilis 
he may become mfeaed a second time and have a primary lesion 
Such proof of cure may be merely of academic interest, but it proves 
that syphilis defimtely can be completely cured 

Prophylaxis against Syphilis— The use of the condom is 
effective against syphilis as far as a part of the penis is concerned 
Regardless of whether such protecuon is used, a thorough cleansing 
or sterihzation of the unprotected parts should follow The older 
physicians said of the condom 'a cobweb against infection, a cuirass 
against pleasure” For that reason, cobweb though it is, its use is 
often negleaed 

The man should, within 20 to 30 minutes of exposure, go through 
the following ritual 

1 Wash the parts thoroughly with soap and water, in a shower 
bath or mb if possible 

2 Dry^ the parts thoroughly and apply alcohol locally and 
again dry 

3 Apply some form of mercury ointment, rubbing it in thor- 
oughly, 10 per cent ammoniated mercury ointment will do The 
regular blue omtment is obnoxious because it looks dirty and stains 
Fifty per cent calomel ointment is effective and also clean, this 
should be left on 12-24 hours 
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Volumei have been xvntien about syphilis aod some of these 
should be a part of every phyticmn % library We have only sketched 
a plan of treatment here. PenioUin, in doses used in gonorrhea, 
may delay the appearance of a diancrc, may tDa5k the disease or 
may prevent it enurely 

Chancroid 

Qaancroid is a venereal thought to be due to the bacillus 

of Ehicrcy (Augusto Ehicrey, Italian physician I860) Formerly 
die free clinics abounded with cases of iho destructive disease. The 
iDCubauon penod is much shorter than that of syphilis, being from 
three to five days It is extremely difficult and dangerous to pro- 
nounce t penile lesion as bemg a "soft chancre" or chancroid, for 
It may harbor the syphilroc spirochetes as well 

A chinctoid has no features or rharacteristKS distmguishmg n 
from a primary syphllioc sore. It is not tmeommoD for a small 
lesion on the perm to be the direa cause of inguinal adenitis which 
may become a supporaang bubo It will break and dodiarge pus 
if let alone, dien take a long tunc to bcol 
There is no use looking for the banllus of I>aaey for it is doubt 
ful diat this organism a really the cause 
Treatment— Sulfadiiaiole treatment supersedes all other forms 
of management. It is given m an dose of 45 gr., followed 
by 15 gr four times a day for a week, or untiJ the lesion heals. 
Sulkthiaaole powder should be applied to the sore 

Granuloma Inguinale 

This disease occurs much more frequently m Negroes than in 
^uce people In £aa most cases m white penoos am be traced 
to contact with Negroes. 

SvitPrOMS ANO Diagnosis — Granuloma inguinale usually be 
gins on the shaft of the penis as a small papule which rapidly 
breaks down to form a progressively ulceranvc lesion. As the lesion 
advances, the old ulcerated area heals by forming dense scar ncrp if 



Fig 82 — Destmctive effects of granuloma inguinale Above, lesion enarclmg 
the penis just behind the corona, threatening blood supply to the glans 
Below, untreated cases in which penis was lost 
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Tbc ulcerative processes are hifihlf destructive to tbe gcmtnlift and 
the deformracs produced by contraction of the scar tissue ore con 
jiderablc (Fig 82) Tbe ulcers arc not painful or sensitive to touch 
as long as they ore small later when dicy become secondarily in 
fected, they may become painful. After many years the disease 
runs It* course but the deformitic* remain. Extension to the scrotum 
fiTv] perineum is the rule m neglected ca s es. 

In the early stages tbe disease may be confused wxdi syphilis or 
chancroid, but it is most often confused vmh lymphopathm 
venereum. 

Tlie diagnosis can be substantiated by findmg Donovan s bodies 
on staining a section wuh Wn^ts stain. The Donovan body a a 
gram-negatrvc, nonmonie encapsulated baallni. 

TREATAfENT —The disease can be cured by the mtravenous ad 
mmistraooa of fuadm or potassium and antimony tartrate The 
earliet the treatment is begun, the less tbe deformity Fuadm js the 
drug of choice since rt produces less constitutional reacnon than 
any ocher preparaaon. It is administered m 5 cc dose* daily mtim 
venouily or mcramuscuktiy for 10 days If reactions occur the drug 
may be given crety other day 

Lympbop^bta Vensreum 

This disease a also known as lymphogranuloma mguinale like 
granuloma mguinale, it is seen dudly m Ncgroc*. In the Umted 
States It IS common m tbc South, less common along die eastern 
and v?eitern seaboards and extremely rare m tbc nortb central sec 
non, even among Negroei. It u probably dne to a filtrable vinu. 

Symptoms and Diagnosis.— Lympbopathia venereum is a dis- 
ease of the lymphatic system of die ex t ernal genitalia (Fig 83) 
It begins from six to 60 days after exposure as a piohead-saed, 
painless erosive lesion cm the glam, foreslon and urethra. This lasts 
for 10 days and a followed by enlargement of the ingumal lymph 
nodes which rapidly break down with formaticm of draining sinuses. 
There are considerable rise m temperature headache prvj 
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slight leukocytosis In the male, the draimng smuses persist for 
years and there are marked scarrmg and fibrosis Finally the lesion 
heals, m two to 20 years Extension m the male to the perirectal 
lymphatics, with formation of rectal stricmre, may also occur Usu- 
ally the stricmre is low m the rectum, although high rectal strictures 
may be formed 

Lymphopathia venereum also * affects the female Since the 



Fig 83 — Lymphopathia venereum, ako called lymphogranuloma inguinale, por- 
ademtis nostras, Frei s disease, Nicholas-Favre’s disease, pudendal ulcer and 

climauc or tropical bubo 

primary lesion is on the cervix it is frequently overlooked The dis- 
ease spreads to the deep pelvic lymphatics and seldom affects the 
superficial ing uina l lymphatic cham Perirectal and perivesical 
abscesses are common Rectal strictures are formed as a result of scar 
tissue contraction, and vesicovaginal fismlas may result from 
ulceration 

Diagnosis of lymphopathia venereum can be verified by the 
mtradermal Frei test (Lederle). The test is positive when a reaction 
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appean m 24 hourt. The height of the reaction occurs m 48-72 
hours. HoT^-ever some paocnti with lympbopathia veoercuin give 
a negative Frei reaction. We have found do false positives with 
this test. 

Sioce lymfdiopatbu venereum a most often confused m the male 
with granuloma inguinale, fuadm enn be given as a therapeutic 
test- If the disease ts granuloma mgmi^lc tt will heal, if it is 
lymphopathia venereum the course wall be unaffected. 

Treatment —There is no saosfaaory treatment for Ijrnpho- 
pathu venereum Abscesses should be treated with hot packs and 
opened- Roentgen treatment is sometimes cffectn’c The sulfona 
nudes seem to do no good. Sodium ascorbate (vitamin C) is said 
to be effective. 


Diseases of the ?cnu 

PHUtosis.— With phimosis there is inability to retraa the fore 
skin. It IS usuaKy congenital but may be acquired as a result of a 
chrome inflammatory process or an underlymg disease Caranomas, 
urinary concrecont, inspissated smegma and venereal worts may be 
hidden by phimosts. Balanitis is usual!) the result of a phimosis. 
Sometimes the opening m the foreskin is only of pinhole sac. If 
the opening is swollen shut, the urmc cannot escape and the fore 
skin forms a pouch filled with unne 

Treatment —The treatment of phimosis is orcumcision. There 
are many methods Circumasioo ts often badly done. Certam pnn 
aples need to be emphasized. 

TECHNIC OF CIRCUMCISION 

In an infant, no anesthesia ts required. The first step is to sec if 
the foreskm can be retracted. Any adhesions bet tv e cn the inner part 
of the prepuce and the glans penis are freed with a blunt pomted 
probe All the dried smegma u cleaned out and the parts are w-ashed 
wnh alcohol 

The next step is to replace the foreskin so that it again coven 
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the glahs Three small Kelly or mosquito forceps are placed— one 
m exactly the midlme posteriorly, near the frenum, and two anteri- 
orly, close together In placing these forceps the foreskin must be 
carefully sei 2 ed in such a manner as to pull a little of the skin 
mward The three clamps are then picked up and the foreskin is 
put on stretch A sht is made with a scissors in the dorsum between 
the two clamps Care is taken not to cut too far, one should stop 
about ^ in from the corona The mucous membrane should be 
m long Tension is continued on the clamps, and with the 
scissors the foreskin is trimmed around smoothly One should stay 
away from the frenum about ki m All bleeders are clamped and 
tied with fine catgut Then, m babies, four catgut sutures are taken 
Number 1 is on the dorsum matching the tu^o V-cuts which mark 
the middle, number 2 is at the frenum and is a mattress stitch; 
numbers 3 and 4 are at the sides The ends of these sutures must 
be left long after tying— 3 m is enough Some sulfathiazole powder 
IS placed along the line of the wound and a piece of vaseline gauze 
ned mto the long ends of the sutures, forming a sort of crown 
Care must be taken not to place this vasehne gauze "crown” toe 
tightly A piece of gauze with a hole m it is shpped on and over 
the penis and secured with a single piece of adhesive tape, formmg 
a flap which covers the penis and protects it 

The only difference m circumcising an adult is that local anes- 
thesia of 14 of 1 per cent novocain may be used, more careful 
hemostasis is carried out, and at least eight mterrupted sutures are 
placed usmg silk instead of catgut The dressmg is the same 
Paraphimosis —In paraphimosis the prepuce has been retraaed 
and edema has made replacement by the patient difficult or im 
possible Sometimes, because of balamtis, the patient will retract 
the foreskm to get at the infection, and occasionally m catheteriza- 
tion the physician will retract the foreskm and forget to replace it 
Edema often results rather quickly The pain is sometimes severe 
and the sweUmg marked Gangrene of the glans penis may result 
if the paraphimosis is not reduced 
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Treaimsru —The reduction of paraphimosis is simple. The physi 
puts on a pair of gloves (for his own protection) m fllfcs a 
'bislit” of his index and middle finger* on bodi hands and icaes 
the pern* behind the paraphimooc nng. Both thumbs are placed 
on the and used to press die glans firmly back through the 
constncDon nng of the prepuce. At the same time a strong firm 
contraction is made with the fingers held m the basket fonnaooii. 
Steady pressure for as long as five minofcs may be necessary before 
the giant will go back through the constricted nng However as 
soon as this is accomplished the swelling usually disappears 
promptly other means can then be instituted to care for the in 
feccon and trauma to the ratbef delica t e structures. 

To prevent recurrence, dfcumaston should be done as soon as 
the infection has subsided. 

Balanitis. — Balanitis is an inflammation of Ac glans perns, 
often the result of phimosis. It may accompany gonorrhea, and it is 
often assocuted with undeanhness It occurs frequently m men with 
pfostioc enlargement because of the imaaon caused by dribbling 
tmne. Balanias may hide a diancrc or a caianoma. Recurrent balan 
ins not only may be produced by phumosis but may also cause 
phimoas. Balanms in soldier* may become disabling, and for thi* 
reason all armies favor circamaiiotL 

TrMmtni ~la ordinary cases use of a little soap and water will 
effect a cure A little sulfaduaxolc powder applied topically several 
times a day will help control surfiice infection. Patients who have 
balamns repeatedly should be arcomased. 

Benign Tuviors. — B enign tumors such as fibromas, lipomas, 
myomas, chondromas, angiofibromas, fescial ossification, angiomas 
and melanomas all occur but rarely Fibromas usually are part of 
the picture of Recklinghausen s dcsease, gnd lip nmp; are commonly 
associated with fat turnon m other portions of the body Benign 
cytGc tumors sudi as sebaceous cysts, and, rarely adacromatous c y s ts 
also occur A peculiar type of fiurly common benign lesion i* 
Fordyce s disease, charactemed by miltnm like nodules of the skm 
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of the penis, usually occurring on the under surface It may be con- 
sidered a benign type of netnis 

Treatment patients prefer to leave benign tumors alone 

unless they interfere with the sexual act. There is no necessity for 
treating Fordyce’s disease or removing small simple melanomas 

IvIalignant TuivIors —T hese include carcinomas, teratomas, 
dermoid q^sts of the median raphe, sarcomas, endothehomas and 
Queyrat’s ei^throplasia. The last is quite rare 

Etiology —The early manifestations of a cancer are the precan- 
cerous conditions such as keratosis, warts and papillomas It is diffi- 
cult to distmguish a venereal wart from an early cancer, m fact, 
it cannot be done without a microscopic section m some cases Most 
cancers of the penis occur in persons betv'een 40 and 60 In rare 
instances, they have been reported m males under 20 The com- 
monest predisposing causes are phimosis that is a source of a rather 
persistent or chrome irritation, keratosis of the glans penis, recur- 
rent warts around the glans or prepuce, Paget’s disease of the glans 
and chancre and chancroid. Caremoma of the penis is extremely 
rare in Jews, who are circumcised on the eighth day, but occurs fre- 
quently m hlohammedans, m w'hom circumcision is done at puberty 
At one tune it was belie%’’ed that pemle cancers could be acquired 
b}" sexual contact vith a voman vho had a caremoma of the cervix. 
This idea is erroneous, howe%’er, even though the tvo cancers are 
qmte similar, both bemg of the squamous cell type 

Symptoms —An ulcerating lesion that does not heal usually brings 
the patient to the doctor, but e^’^en so, often not early enough The 
onset is usually insidious and the lesion is painless m the early 
stages For these and other reasons, the patient delays consulting 
his doctor, so that the average lesion is about tv'O years old when 
first seen by the physician and is, therefore, m a veil advanced 
stage. 

As the lesion progresses pam develops hletastases occur to the 
mgumal nodes which may become qmte large and frequently 
fungate. In the more advanced lesions, the patient complains of 
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weakness from the toxic absorpoon of degenerating assoc or of 
difficulty of unnanon owmg to eocioadiment on the urethra. 

Dugnosts —There is no difficulty in rccognmng the large fungat 
mg carcmomatoui leswn diat replaces the glans penis m late cases 

(Fig. 84) Early lesions may be confused Tvnth chancres or chancroid. 



Fig. 84. — Cardtioini of tbe p«nk wltb cxtmiOQ to the ingnlml lymph oodcs. 


However the patient i age and the ulcerated, spreadmg charaaer 
of the Icnon help difiercrraate these conditions. In early carcinoma, 
mgmnal node involvement is rare, while m syphilis it regularly 
occurs. 

The rarer endotheliomas begm os painful, bluah cmineDcei on 
the glans penis, then break out farther down along the course of 
the corpora cavernosa (Fig 85) 

Erythroplasia of Queyrat is diaractenied by a reddened sU^tly 
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raised, spreading irregular lesion most commonly on the glans penis 
and less commonly on the adjacent prepuce 

Dermoid cysts and teratomas are of the adult teratoma type 
A sarcoma usually produces much pain in the perns or permeum, 
considerable dysuria and occasionally retention of urine It may be 
confused with carcinoma of the urethra 

Treatment —TtiQ treatment of malignant tumor of the penis is 
pemle amputation It is often difficult to secure permission for this 
operation Some patients prefer to die with the cancer The patient 



Fig 85 — Rare endothelioma of corpora cavernosa in man, 55 

must be told what he has and what is proposed In early lesions 
partial amputation can be done and a funaional organ obtained, 
but m late cases the entire organ must be sacrificed When inguinal 
metastases are present, these should also be excised to remove as 
much of the cancerous process as possible When the shaft is in- 
volved, not only must the penis be removed but also the scrotum 
and Its contents Radium and roentgen therapy do httle good. 

Erythroplasia of Queyrat can be treated by fulguration alone 
Some endothehomas are also treated m this manner, but partial 
amputation is better 

Fibrosis of the Corpus Cavernosum —This is a rather com- 
mon condition and is known by many names such as fibrous cavern- 
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ttjs, strabismus of the penis, plasGC induration of the penis, plastic 
concretions of the penis, sclerosis of the penis, indurated plaques 
of the perm and Peyronies disease It is most often found m men 
from 40 to 60 and is rare m diose under 30 The pathologic picture 
consists mainly of fibrous plaques grounng parallel to the long axis 
of the organ and invading die septum or sheath of the corpora 
cavernosa. Only rarely do the plaques mvadc the cellular structure 
of the corpora. It is not malignant, therefore a localized, 

5) mptomi and Dtagnosu —The paaent first obse^^'es that on crcc 
non the penis bends to one side or in an upv-urd direction forming 
the so-called fibrous chordee. This curvature gradually inaeascs 
until m some intercourse is difficult or unsatisfactory The penrs 
never turns dov, a because the corpus spongiosum of the urethra a 
unmune With the devunon the paoent finds an indurated plaque 
on the dorsum. There is ne\er pam cotmected vnth this disease. 

The plaques are oltvays on the dorsum of the penis, but can occur 
anywhere Theif length vanes from 1 to 5 or 6 cm. Usually only 
one of the corpora is involved, but sometimes both are affected- 
Tbc condition is sometimes confused with chordee However; in 
chordee the peiulc curvature is ventral and never dorsal or lateral. 
It may also be confused with caraooma of the perns, but the 
smoother regular conststency of the lesion is sufficient to diffcren 
date them, Rbrosts may also be confused with fasaal ossification 
of the penis. The latter is on osseous tumor and roentgen 
non shows presence of the 'bone’* m the penis. Fibrosis of the corpus 
caver nosum may also shoa a few areas of calcific deposit on roentgen 
ex am in a t ion but never a piece of well developed bone 

Traa/meir/ — A fibrous plaque of the corpus caveroosum should 
never be excised since it promptly recurs or the resulting scat a 
worse than the onginal disease. Treatment b not entirely satisfactory 
In some cases we have obtained excellent results with mlfamhc 
aad, but m others no effea has been obtained. We had one patient 
whose dorsal curvature was so markttl that on voiding the stream 
was directed against the abdominal waU, For a time be voided by 
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lying on the stool Later he fashioned a tomato can so that he had a 
spout against which the stream was directed This patient was given 
1 teaspoonful of sulfanilic acid (powder) four times a day for four 
weeks He gradually improved, and finally most traces of the fibrous 
induration disappeared Unfavorable results from this treatment 
are encountered, particularly when small calcific deposits are found 
To have any effect, the sulfanilic acid must be given in doses of 
20 to 24 Gm daily for eight to 12 days 

Application of a radium plaque directly to the lesion can be 
given a trial The dose must be carefully regulated so that it is 
neither excessive nor inadequate Some have reported cures m 66 
per cent of cases, but this has not been the universal experience 
Venereal Warts —Venereal warts are contagious and may be 
acquired by sexual contact They are usually introduced through a 
small laceration around the gemtalia They are often associated 
with general uncleanlmess, chronic urethral discharge or phimosis 
Sometimes they undergo malignant degeneration They are found 
most frequently on the under surface of the prepuce, on the muco- 
cutaneous margm or on the glans itself 

Treatment —Venereal warts nearly always recur if they are excised 
with a kmfe or scissors, so should always be removed with the 
endotherm kmfe One per cent novocain solution is infiltrated 
under the various lesions It is necessary to remove every lesion 
separately After thorough fulguration the area is dusted with sulfa- 
thiazole powder and a vaseline dressing apphed The patient should 
be seen at weekly mtervals to be certain that no small lesions were 
overlooked The wife may also need treatment The topical use 
of podophyllin causes these warts to disappear rapidly and merits 
a trial 

Herpes Praeputialis —This type of herpes is the local mam- 
festation of a disturbance of the nerve roots as they leave the spmal 
cord somewhere about the third or fourth lumbar vertebra 

It IS a common disease usually situated on the prepuce or on 
the glans itself Little swelhng occurs imless secondary infection is 
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jupcnmpojetL The lesions are superficial and charactensac, coo 
stsung of a small group of vesicles on an inEammatory base. They 
are usually accompanied by some burning and i tchin g. The vesicles 
rupture, leaving a superficial area of ulceration which heals rapidly 
The applicanon of BTI (bismuth formic iodide) 
powder two or three nmg* daily is satisfactory The lesion wiU usu 
ally hi^al spontaoeoosly if mfectioo docs not occur 

Erysipelas,— Tbis disease is most commonly found m infants 
and m children foUowmg circumcision. It usually appears about a 
weeh following the operaaoo and spreads rapidly over the penis 
and die enure body The lesmn is similai to other gcneraltted 
erysipelas m children. When untreated, the mortality is practically 
100 per cent. 

TtMoimmi —The best treatment for erysipelas m children is sulfa 
mlatnide, v,hjch d far superior to eitfaer sulfaihiazole or any of the 
other sulfonamides. Quldren tolerate suifanilamide well A boy 
aged 4 can easily take one 5 fit tablet four tunes a day The ery 
sipelas begins to disappear in 12 hours and is gone in 48 hours. 
The drug should be continued for five to seven dap to guard against 
cecurrcncc. Antatrqitococcus scrum is valuable but not nearly as 
effective as sulfanilamide- With sulfanilamide, the mortality of 
generaloed erpipelas following circamctsion is practically aero 
Other Inflammations of the Penis,— Such simple lestons 
as bods can occur on the perns as well as elscwbcre Rarer penile 
lesicms are tuberculosa, diphtheria, acunomycosa and clcphanuasa. 
Injuries of the Penis.— Injuries may result ftom acadents oc 
intercourse, may be self inflicted or may result from maybem. Aca 
dents to die perns are not particularly ommon- Abrasions, lacera 
aous, contusions, denudatioos avulsions or gunshot wounds may 
occur The organ may be freoen as a result of exposure m colder 
cliTuatei 

The commonest mjury resulting from mtcrcoursc is the Tiair 
bnmT Tha a a small abrasion, most frequently seen on the prepuce, 
caused by introducoon of one of the long hairs of the mons venens 
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With the penis into the vagina The patient frequently becomes con- 
cerned because he thinks he has a venereal disease Another mjury 
following sexual intercourse is a laceration of the frenulum with 
rupture of the frenular artery Bites of the penis also may occur. 
The paired character of the lesions makes the diagnosis 

Now and then a patient becomes sufl&ciently psychopathic about 
abnormal practices he is indulgmg in that he amputates the organ 
Another injury occasionally produced by the individual is fracture 
of the penis due to forcible reduction of a chordee Chordee, how- 
ever, has disappeared since sulfonamide treatment of gonorrhea 
Injuries to the penis may also be produced by the placing of various 
foreign objects (such as rings, machine nuts or washers) around 
the organ for masturbation When erection occurs there is some- 
times so much edema that the foreign object cannot be removed 

Treatment —In severe injuries, hemorrhage from the smusoids of 
the corpora is profuse and must be immediately controlled to save 
the patient’s life A tourniquet is placed around the base of the penis 
and the mjured sinusoids closed with catgut ties on a needle The 
tourmquet is released before the skin is closed to make sure that all 
bleeding areas have been controlled Severe mjuries to the penis 
are often accompanied by rupmre of the urethra The ends of the 
urethra must be approximated over a catheter and a suprapubic 
cystotomy performed for diversion of the urme to give the urethra 
and penis opportumty to heal Occasionally one of the vessels m 
the penis is ruptured without tearmg either the urethra or the cover- 
mgs of the organ The hemorrhage is then limited withm Bucks 
fascia The blood clot must be removed through an mcision and 
the vessel hgated 

Lesser mjuries, such as abrasions, need only some topical apphca- 
tion, such as sulfamlamide pow^der, to prevent infection Such nunor 
mjuries as those to the frenular artery need only hemostasis and 
hgation 

The removal of foreign objects from around the penis often 
requires considerable mgenmty 
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DpMses of the Epidtdymts 

Acute EPtoiOYMms —Acute epididymitis may be of gonorrheal 
or cQugoaorrheal ongiiL Nongpnorrbcal infections may be doe to 
staphylococcus, colon beallus or pneumococcus. When it occurs 
during acute gonorrhea, it generally develops two to three weeks 
after onset of the dischaige- With pcmalim and sulfonamide thcr 
apy Its incidence been greatly reduced. Acute cpididymios 
ma y occuT at any time during chronic gonorrhea, and may occur 
repeatedly Inflammatory leswos of the epididymis may also follow 
the passing of a sound, cystoscope or catheter and may follow or 
develop during the use of an indwelling catbeter It may be the 
result of urethral infcctioas or imgaoons Some paoents with acute 
or chronic prostatms of nongonocrhcal or gonorrheal origin may 
also have acute epididymitis The swelling often follows strenuous 
exemse. prolonged intercourse, long automobile rides or heavy 
lifting The route of mvasion is through the vas deferens from the 
region of the seminal vesicles via the posreioof urethra, although it 
t$ sometimes blood-borne. 

Spnptoms —The onset is rapid, so that often within 24 hours a 
well developed exquisitely tender rwellmg is present The patient 
may report that poor to onset some tenderness was observed m the 
groin along the course of the spctmaoc coitL The patient is often 
quite ill complaining of malaise aiid sometunes rhill^ ami fever to 
101 to 105 F He complains of severe pam m the scrotum and on 
rramint oon the organ is often so tender that he will scarcely allow 
the phytjoan to ^TTifntf>r him 

Examki^ticn and Dugnosts —On examination the scrot u m ts seen 
to be enlarged on the affected side Palpation reveals the cpidatymis 
much enlarged and extremely tender The cpidnlymis is both elon 
gated and enlarged m its short diameter so that it all but obliterates 
the testis in front of it. When caused by gonorrhea, there may be 
an assoaaced urethral dischat^ but in most instances the discharge 
pttt^ically stops with onset of the epididymms. The reason for dm 
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IS not known, but it may possibly be due to the effect of the fever 
on the gonococcus The patient with acute epididymitis looks pros- 
trated The white blood cell count may be only moderately elevated 
but IS often over 20,000 In some instances the epididymis may 
abscess and rupture through the skm, particularly with epididymitis 
of staphylococcic and Bacillus coli origin 

The acute infection usually subsides in a week, although the 
epididymis may still be quite large The size gradually decreases 
but the epididymis sometimes may be felt for several months and 
even six months later may still be palpably enlarged 

Acute epididymitis is sometimes confused with acute orchitis 
However, careful examination will reveal the unaffected testis sim- 
ated m front of the extremely tender and swollen epididymis It 
should not be confused with tuberculous epididymitis 

Treatment —The. patient should be put to bed and a large-size 
suspensory^ applied snugly During the early acute stage apphca- 
tion of an ice bag under the scrotal sac relieves pain and aids in 
prevenung further development of the swelhng After 48 to 72 
hours, continuous heat should be applied This is generally supple 
mented with hot sitz baths three times a day 

For the pain, 1 gr of codeme sulfate with 5 gr of aspirin m a 
capsule should be given every four hours, and less frequently as 
the pam diminishes 

Pemcillin causes rapid reduction of pain and swelling The drug 
should be administered in doses of 30,000 umts every four hours 
for at least five days Inadequate doses will result m relapse 
The intravenous administration of iodides is particularly valuable 
and may be used in conjunction with foreign protein therapy Ten 
cubic centimeters of a 10 per cent solution of sodium iodide, obtain- 
able m ampules, is given intravenously every other day On alternate 
days a foreign protein, such as 5 cc of proteolac, 2 cc of activin or 
5 cc of whole boiled milk, is given mtramuscularly Calaum 
gluconate mtravenously is valuable but not as effective as sodium 
iodide and constitutional reactions are more severe 
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When the infection is of gooorrbcal ongin, sulfathaiolc should 
be contmoed- It sulfathiflzole has noc been given, it ibould be 
started in full doses of 13 gr four tunes a day If rolfa thm zole has 
been regularly given before 7V5 gr ^oscs three or four tunes a 
day are adequate 

Chronic EPiDiOYMms,— Chrome epididymitis when of gono- 
cocac ongin, is usually only a contmuaaon of recurrmg attacks due 
to an UQcurcd or chronic gonorrheal infection- It is not os severe as 
the acute form but quire troublesome- Oiromc epididymitis is more 
often caused by nonspecific mfecnon than it is gonorrheal m 
ongm- 

—Treatment should be directed toward removal of 
foa of infectKm, which are usually tn the prostate, seminal vesicles 
ot pockea m the urethra. The paaeot therefore should have pros- 
tatic massage once a v.-eek (Figs. 76 and 77 pp 257 and 258) If 
a stncnire is also present, the urethra should be dilated with sounds 
of mcreasing sae- It is usually best to dilate the urethra on scane 
day other than that on which prostaac massage is given. Weekly 
prostaoc massage may have to be cootmued for many months until 
the mfecnon is under control 

The use of iodides mtravenously at the tune of massage and 
passage of souncis,a5described under treatment of acute epididymitis, 
a of value. However if iodide* are given too frequently or too long 
some patients become sensttiied and have constitutional reactions 
or skin eruptions. 

Penicillin and sulftthiazole may be g iv en m repeated courses 
whenever a frank urethral discharge is present. 

Erotic BPiDiDYikims— Erooc epididymitu, or neuralgia of the 
cptdidymu, is a common affliction and is due to ungratified sexual 
dejire. Unless it contmuei longer than 24 hours the condition is 
rarely seen by the physician. Use of a suspensory and application of 
an ice bag may be prcscribed. 

Tubhrculous EPmiDYMms.— This condraon u described m 
Chapter 6 
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Tumors and Cysts — ^Tumors of the epididymis are very rare 
and present no charaaeristic symptoms 

Cysts of the epididymis are quite common and are usually classi- 
fied as spermatoceles They may be found m children as well as in 
adults The cysts originate either from an aberrant tubule or from 
the obstructed normal tubules or rete testis at the head of the 
epididymis Unless they become painful or greatly enlarged they 
are of no particular importance These cysts may contain spermatic 
fluid in which spermatozoa may be found, but clear cysts without 
sperms are also encountered in the epididymis In adults, the dif- 
ferentiatmg point between cyst of the epididymis and hydrocele 
rests on the finding of spermatozoa in the aspirated specimen 
Treatment —Cysts of the epididymis sometimes can be destroyed 
by sclerosing fluids The contents of the cyst are first withdrawn 
with a syringe and needle and the sclerosmg fluid injected without 
changing the position of the needle Quinine-urea hydrochloride and 
urethane is satisfactory 

Tumors of the epididymis should be removed surgically Most 
solid tumors of the epididymis are mahgnant 

Syphilis —There are three forms of syphilis of the epididymis, 
all rare (1) acute interstitial epididymitis, (2) chrome interstitial 
epididymitis, (3) gumma of the epididymis One must be careful 
in making such diagnoses because syphilis of the testis is much more 
common and the epididymitis may be only secondary to it 

Treatment — ^The administration of pemcillin or bismuth intra- 
muscularly for several weeks should cause a prompt remission 
Injuries —The epididymis suffers traumatisms which are a part 
of injuries to the testis and the cord Use of a suspensory and appli- 
cation of an ice bag may be prescribed Codeine may be nec- 
essary 


Diseases of the Testes 

Orchitis of Mumps -Epidemic parotitis is usually mild, but 
in 30 per cent of adults with mumps there is orchitis followed by 
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degcncratioii, with atrophy of the tcstu in 55 per cent of those so 
affected In bilateral cases, therefore there is a high percentage of 
sterility Degeneration of the tesm occurs almost never when mumps 
takes place before puberty 

Symptoms and Diagnom—Tht: meubanon penod of epidemic 
parotitis a two or three wecVi and may be even longer Orchitis 
B most apt to occur about die a^th day after onset. It is therefore 
important for every adult widv an acute parotitis to stay m bed at 
two aecks. In a few instances the orchitis may occur before 
the paroaos, and it may even occur without patoaos. 

At the onset of paroam the temperatutc is 101 F or higher and 
within 48 hours the swelling m the paioud region reaches its 
ma-nmnm. In a third of the cases only one side is involved m the 
remainder die opposite side becomes swollen In one to five days. 
Sometimes the sabmaxillary and sublmgual gkods are also affected. 
After perstsoag for seven to 10 days, the sweUiog gradually subsides. 

When orchms develops, the testicular sv.’cllmg reaches its man 
mum m four days and then gradually subsidei. When the infection 
IS severe there may be on associated urethral discharge With orchms, 
IculcocytosB develops Widi uncomplicated cpidenuc parotms there 
B leukopenia 

Eximinatron reveals the testo gready swollen and ctceedmgly 
tender There may be some effuston of fluid mto the sac of the 
tunica vagmalts. 

TrtMtmmt —Tix patient shcxild be kept m bed and a snug sus- 
pensory applied- An ice bag under the testis, and codeine and aspinn 
by mouth relieve the pam. Local coumenmtants, such as lodeac or 
ichthyol ointment, are of value. 

NoNEPiDHMrc Orchitis.— This is very rare, since the cpididymii 
serves to protect the testis from infection. 

Abscess.— This is usually the result of a severe suppurative type 
of epididymitis, although occasionally such absces se s are primary m 
the testis. The uc of the tunica vaginalis may also be full of pus. 
Tfeatment consisa of mcision and drainage. 
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Syphilis or the Testes — Gummas are the commonest form of 
syphilis of the testis The testis is small and hard and must be 
distmguished from tumor The Wassermann reaaion is almost 
always positive The prompt recession of the lesion following a few 
injections of bismuth will establish diagnosis and rule out doubtful 
lesions 

Tuberculosis —Tuberculosis of the testis is always secondary 
to tuberculous epididymitis 



Fig 86 — Malignant teratoma of the testis with metastases to the inguinal 

lymph nodes 

Tumors —Tumors of the testis represent about 2 per cent of all 
tumors occurring in males Bemgn tumors are rare and consist 
mainly of sohd and q'Stic adenomas, dermoid cysts and benign 
embryomas Most testicular tumors are malignant and metastasize 
early Malignant tumors may be classified into several groups m 
order of decreasmg malignanq”^ (1) chorionepitheliomas, (2) 
seminomas, (3) embryonal carcinomas and (4) adult teratomas 
(Fig 86) Testicular tumors can occur at any age but are most 
common m young men 

Symptoms —The patient usually complains only of increased size 
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of the tcim. Tba i5 UUly to be observed following an mjnry 
fllthfmgh the injury may have had do relationship to the tumor 
Medical ttodents are about the only ones who ever suspea testicular 
tumor early enough* They usually find a small lump m the testis or 
tesocular area and consult a doctor at odcc 

Someomcs the signs of metastasei ore the first symptoms observed* 
The paoent may coraplam of cough if mctastases to the lungs have 
occurred, or he may show signs of a cerebral tumor due to brain 
metastascs Testicular tumors upiolly spread to the rctropentooeal 
lymph nodes the abdominal tumor or tumors, may be extremely 
Urge and die testicular lesion go unnoticed* 

Patients with a chononepitbeboma usually show some endocrine 
distnrbanccs. The breasa often enlarge and a miUcy sccrcnon may 
be obtained* The pubic hair line may assume a bornontal female 
dismbuooa. Other female cbaractcnsucs, such os increased round 
ness of the thighs and hips, may be evidenL The Aschheun Zoodei 
reacooQ is positive. 

ExMmtn^ton and Diagnoju — Often by the time the paueni is 
seen by the doctor the testis is quite large and replaced entirely by 
tumor ossoe. The tumor then has a characteristic firm sensation on 
palpation. It may be irregular or may be perfectly smooth* Irregular 
tumors ore usually teratomas but smoodi teratomas are not 
uncommon. 

Small tumors can be distmgxmhed from the normal testicular 
tittue by palpation. A large, thickened epididymis may cause some 
confusioQ* A tumor may occur m association with a hydrocele. It 
can then be palpated only after the hydrocele is drained. 

Trtgtmtni —The treatment of a testicular tumor consists of sur 
gKal removal of the tumor $md the te sti s followed by deep roentgen 
therapy to the abdomen and local area. As much of the sp er m atic 
cord as possible should be removed. Roentgen therapy alone should 
oever be used. 

Torsion of the Cohd. — ^T his is due to a sudden twisting of 
the spermatic cord. It may or may not be produced by an mjury 



298 UROLOGY IN GENERAL PRACTICE 

A long Spermatic cord is probably a factor in its occurrence It can 
occur at any age, including infancy It may reduce itself and then 
occur again It may also occur bilaterally. 

Symptoms and Diagnosis patient complains of sudden 
severe pain in the scrotum Nausea, vomiting, chills and fever may 
occur The testis is tender and swollen If untreated, gangrene and 
abscess formation rapidly result 

Treatment —Sometimes torsion can be reduced by manipulation. 
If this IS not possible, an attempt should be made to reduce the con- 
dition by operation If this is not possible, an orchidectomy should 
be performed 

Undescended Testes— This condition may be treated (1) ex- 
pectantly^, (2) medically or (3) surgically 

1. Expectant —However unsound the do-nothing method may be, 
a considerable number of testes descend to normal position about 
puberty There is no sure way of distinguishing between natural 
development and response to medication 

2 Medical or Endocrine —There is no imammity of opmion re- 
garding the best medical procedures, although some testes do take 
a normal position in the scrotum as a result of endocrine therapy 
Gintraindications are migratory or aberrant testis, hydrocele or 
hernia, other anomalies and puberty Treatment should not be begun 
before 9 years or after puberty^ Preparations of the gonadotropic 
hormone from pregnancy urme or of the anterior pituitary lobe 
and the testosterone group may be used Gonadogen (Upjohn), 
gonadm (Cutter), anteron (Schermg) or a sunilar produa should 
be mjected deep in buttocks every other day in doses of 100 to 200 
RU imtil a total of not over 4,000 K..U has been given If testo- 
sterone propionate (oretone, perandren) is used, 5 mg is inj'ected 
three tunes a week for not longer than four weeks The child should 
be examined frequently for secondary sex changes In no case should 
treatment contmue over three months 

3. Surgical —This is imdertaken when the expectant and medical 
treatments fail, the testis is aberrant or migratory or herma or hydro- 
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cele IS present We consider the best operation to be Torek’s orchid 
opexy or one of its many modifications 

Injuries of the Testis —Contusions and wounds are not un 
common Dislocation or luxation of the testis may result from 
violence, the testis being driven into the inguinal region, under the 
skin of the penis, into the area of the anterior superior spine of the 
ilium or even up into the suprapubic region 'The testis should be 
replaced if possible or removed surgically 

'The tunica albuginea may be mjured during surgery, such as ex- 
cision of a varicocele The testicular tubules which ooze out should 
be replaced and the tumca closed with catgut 

Diseases of the Tunica Vaginalis 

Hydrocele, — Hydrocele of the tunica vaginalis is the common- 
est form of this condition, although it may also occur in the sper- 
matic cord The cause of hydrocele is unknown However, many 
occur secondary to inflammatory lesions of the testis or epididymis 
or in association with tuberculosis or a testicular tumor It may occur 
at any age 

Symptoms — The patient complains only of the increasing size of 
the scrotum, and in many instances makes his own diagnosis Because 
of the size of the sac, the penis may become either partially or en- 
tirely enveloped (Fig 87) Occasionally secondary inflammation 
occurs, particularly after tapping, and with this localized heat and 
tenderness develop 

Diagnosis —Hydrocele must be differentiated from herma, testicu- 
lar tumor, gumma and hematocele The usual method of diagnosing 
a hydrocele is by transillummation When a flashhght is pressed 
firmly against the under aspect of the scrotal sac, there will be a 
clear, pinkish transmission of light if the condition is hydrocele 
However, if the contents of the hydrocele are cloudy or the walls 
thickened as the result of an old inflammatory process, the test will 
fail The larger testicular tumors are sometimes confused with hydro 
cele The firm, heavy character of a tumor, however, helps m differ- 
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enoitmg the two condiaoru. Gummas should not cause confustoo, 
foi they arc small aod bard. The sudden onset of a hematocele as 
compared with the gradual development of a hydrocele should serve 
readily to differentiate the two 

Tfrjxmrw/— Treatment may be pallunve or curative. Palliative 
measures consist of tapping the scrotal sac os often as it becomes 
filled widi fluid. The intervals may vary from a few weeks to a 
year or more Curative measures consist of (1) mjccQon therapy 
and (2) surgical exoston and mversion of the sac 

1 Injection therapy This is not a new procedure. Use of the older 
agents, such as phenol or Icxlioe, was always accompanied by severe 
pam, and disabdity was usually gi e a i er than that from on operatioii. 
The newer agents, however, cause little pam and practically no 
dtsabflrty 

The skm ts shaved over a srtuU area of the most dependent por 
don of the scrotum a small spot painted with tmeture of iodine and 
a small wheal of 1 per cent novocain soluoon made. A no 17 
needle a then introduced into the scrotal sac and the fluid widi 
drawn widi a synngc. If much fluid is present, the needle may be 
connected to a piece of rxibbet tubmg and the fluid removed by 
gravity flow In small hydrocelci, one 2 cc. ampule of quimne-urea 
hydrochloride and urethane is then mjected m large hydroceles, 
two ampulei are used It is important that as much of the fluid as 
possible be removed to prevent dilution of the drug After the 
drug has been injected the scrotum a carefully massaged to da 
tributB the fluid. A firm suspensory is then applted. 

Mtny bydroalcs can be cured by a smglc sderoimg mjecnon, 
altfaouf^ a few may need rcinjecnon. When a hydrocele recurs 
repeatedly we prefer surgical exemon. There are other mjection 
agents, including lodram morrhuatc and qmmnc dihydrochlotide, 
but they arc accompanied by more pain and disabihty th«n u 
T^mine urea hydrochloride and urethane 

2. Operative therapy Opertoon for hydrocele consista of 
of the redundant poruons of the sac and mversion of the *ac behind 
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the epididymis so that the mucous surface of the remainder of the 
sac, as well as the testis, lies under the subcutaneous tissue This 
insures absorption of any fluid which may form subsequently 

Diseases of the Spermatic Cord 

Varicocele— A varicocele is a dilatation or varicosity of the 
veins of the pampiniform plexus of the spermatic cord It most com- 
monly occurs on the left side, and usually appears in youths shortly 
after puberty In most instances, small varicoceles will disappear 
during the third decade In a few cases, the varicocele continues 
beyond the thirtieth year and may continue to increase in size There 
are no particular symptoms unless the varicocele becomes extremely 
large 

Treatment —Most varicoceles should be let alone It is seldom 
necessary to operate, since varicoceles in young men will disappear 
on marriage In older men, they rarely give rise to any symptoms 
However, if a varicocele produces a dragging sensation or actual 
pain, a portion of the veins can be removed In a varicocelectomy, 
care must be taken to identify the spermatic artery and the vas 
deferens and to separate them first from the maze of veins so that 
they will not be mjured About two thirds of the veins may be 
removed safely by ligation and excision A suspensory should be 
worn for four to six weeks after the operation 

Hydrocele —A hydrocele of the cord may appear as a long sac 
or as a small cystlike mass following the cord Hernia may coexist 
In a few cases, such a hydrocele may communicate with the peri- 
toneal cavity Unless it communicates with the peritoneal cavity, a 
hydrocele may be evacuated and a sclerosing solution such as 
quimne-urea hydrochloride and urethane injected 

Acute Deferentitis —Acute inflammation of the vas deferens 
IS common before the onset of acute epididymitis The patient usu- 
ally complains of neuralgic pain and tenderness along the course 
of the cord When the epididymis becomes swollen, the tenderness 
along the vas deferens becomes secondary in importance 
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The vaa deferem may also become mvolved m tuberculosa of 
the gcniro-unnary tract. Examinatioa reveals it to be thxieoed and 
tometunes nodular 

Treatment a directed to tbc underlying cause of the 

de f e x en titis . 

Tu^iors.— Tumors of the spermauc cord are rare. The vas deferens 
w>Tm to be the organ from which iuch tumors arise. Lipomas are 
sometimes found along the cord as small fatty tumors. 

Injuries of the SPERiiATic Odrd— T hese are usually accora 
panicd by considerable hemorrhage since the spermaoc cord a 
extremely vascular Dirca trauma to the cord a often accompamed 
by considerable shock. Injury ro the cord may also occur at operaaon 
for ingumal herma 

Tnttmtru — Tha consists of hgaooo of the injured blood vessels 
and SDch anatomic restoration as o possible. 

Filariasis of the Speraiatic Cord — The lymphatic vessels 
of the s per m aoc cord are frequendy the only portion of the lym 
phinc system affected by filanasa m its early stage The disease 
should be considered if there u a history of residence m a filarial 
region together with tenderness and swelling of the spermatic 
cord. There may or may not be ossocuted mvolvcment of the 
cpKhdymu, scrotum or extrenuaes. 

DisedS 0 s of the Scrotum 

Skin Diseases.— Vanous skin diseases mvolve the scrotum m 
cludmg erythema intcrtngo (chafing) ecxema simplex, eczema 
“xrginatum (ringworm), pityoasa versicolor pediculi pubis, sea 
btes, tctmomycosa and erysipelas. 

1 Erythema mtertrigo (chafing) commonly occurs m fat Indi 
^^duals and is common m diffdren. It a caused chiefly by moisture 
from unue or perspiration and friction due to walking 

2 Ecxema simplex is a common type of eoema which occurs 
^^O'lnd the scrotunL It u said to occur most frequendy m persons 
*Qhjea to rheumatism and gout. 
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3 Eczema marginatum is a ringworm infection modified by 
eczema or eczema intertrigo The parasitic nature of this disorder 
may not be recognized at first It occurs in patches with elevated 
borders and well defined margins, characteristic central healing and 
peripheral advance 

4. Pityriasis versicolor occurs m yellowish-brown spots or patches 
on the scrotum It is caused by a fungus, Microsporon furfur Sodium 
hyposulfite is practically specific 

5 Pediculi pubis These parasites infest clean as well as dirty 
people The ova or nits are attached to the hair, and care is needed 
to rid the patient of the trouble Ten per cent DDT powder in 
talc applied daily for three days will kill the organisms Shaving 
is not necessary DDT in solution may also be sprayed on 

6 Scabies This disease is usually on the hands of the patient and 
is carried from there to the gemtalia The characteristic burrows of 
the parasite, excoriated papules and many crusts are seen Itching is 
always most marked at mght and is almost invariably present owing 
to the migratory movements of the mites Sulfur is used in treatment 

7 Actinomycosis is important because it can easily be confused 
with tuberculosis which it may resemble Smears from the lesions 
will reveal the ray fungus 

8 Erysipelas of the scrotum may occur in conjunction with gen 
eralized erysipelas 

Infections —Cellulitis, abscess and gangrene of the scrotum are 
usually due to infeaions of the deeper structures but may occur in 
dirty mdividuals as a result of entrance of infection through the 
crypts of the slon When gangrene is spontaneous, it is called spon- 
taneous fulminating gangrene 

Symptoms and Diagnosis —The onset of all infections of the 
scrotum is sudden, with marked rise of temperature, chills, nausea, 
vomitmg, prostration or delirium Swellmg is rapid, and pam is a 
promment symptom The scrotum is exceedmgly tender and pits 
on pressure At first the scrotum is red, later it becomes dull m 
appearance If gangrene results, the skin breaks down and a foul 




305 


-Fikrul elephintiuii. (Cocrtoy I>r H. L Veber mcdic*! ro lnl o n a r y m Wot Africa.) 






306 UROLOGY IN GENERAL PRACTICE 

discharge is produced The scrotum will slough off m about a week, 
leaving the testes exposed 

75 eatinent—ln cellulitis, abscess or gangrene, the scrotum should 
be well opened and through-and-dirough drains inserted Irrigation 
with aqueous solution of azochloramide (Tiernan) is of value. Hot 
packs should be applied If there is an associated (perhaps etiologic) 
urinary extravasation, it should be treated as described in a later 
section on urethral urinary extravasation (p 319). 

Elephantiasis —Two varieties are seen in clinics in the United 
States, the filarial and nonfilarial The latter is the most important 
to us Essentially, elephantiasis of the scrotum is a hard edema and 
hyperplasia of bodi the skin and connective tissues due to blockmg 
of the superficial lymph channels 

The filarial type is confined to certain tropical localities and to 
persons who have lived in the tropics ( Fig 88 ) The disease is due 
to the nematode known as Filaria sanguinis hominis, Filaria noc- 
turna or Filaria bancrofti Tlie larval forms found in die blood are 
transparent, colorless and cylindrical, about 0 3 mm long and about 
the width of a red blood corpuscle In a fresh specimen of blood 
the larva can be seen wiggling within its encasing sheath, the cyl- 
indrical covering not changing its position on the slide Curiously 
enough, these larvae are in the victim’s peripheral blood only at 
night, generally at midnight, the situation may be reversed if the 
patient sleeps in the daytime 

We have the word of a medical missionary in West Africa, in the 
Cameroon district, who has performed over two thousand operations 
on natives for this disease, that the elephantiasis is usually accom- 
panied by hernia Natives readily submit to operation because the 
end-result is a cure A native will come many miles over the jungle 
paths and trails, often wheeling the tremendously hypertrophied 
scrotum in a wheelbarrow ahead of him The scrotum m these cases 
often weighs 200 lb or more 

The second, or nonfilarial, type is seen occasionally in practice in 
the United States ( Fig 89 ) It may be due to a variety of causes, 




Fig. 89 — NonfiliHil elephmouis of the tcrotum m Amtricxn Ne^roo. Aho** 
ia fypbllkic pcdcnt. though ptohablf oot doe to the lyphilU. Men* enonoouj 
InTolreiacar (co u f te iy of Dr T G On xiimi Gry) 
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among them syphilis The underlying pathologic process is the same, 
the blocking of the lymph channels taking place through the activity 
of spirochetes or other means 

Treatment —Success of operative treatment depends on the same 
prmciple, whether filarial or nonfilarial elephantiasis is operated on 
anastomosis of the superficial lymph channels to the deep lymph 








Fig 90 — Leff, primary carcinoma of scrotum, scwralJed chimney-sr^ eep car- 
anoma, attributed to carcinogenic substance in soot. Right, large funganng 
inguinal Ijmph node, extension of primarj’ carcinoma of scrotum. 


system It is a rather simple procedure A large sht is made over 
the anterior portion on either side of the scrotum where the testes 
should be and the testes and cords are located The next step is to 
trim oS all excess tissue, leaving only enough skm to make a flap 
to cover the denuded testes and cords This automatically connects 
the superficial lymph to the deep channels, and cure is permanent 
Tumors —Tumors of the scrotum may be bemgn or mahgnant 
The commonest are bemgn and are usually sebaceous or ather- 
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onmtoos cyws- lUxer lesions, such as hpomas, fibromas, bemangto- 
lymphangiomas and chondromas may occur 
Malignant tumors are i^ually epitheliomas, but they are not 
comrxm. 'They are supposed to be common among T^'orken in min- 
eral oil paraffin, tar dyes, cotton nulls, etc., but no one has seen a 



Fla 91 — UnonttUy pendoloc* (cromm which ib« paueiu wtnred ihoftmed. 

large enough senes to draw any valuable conclusions. The condition 
^■as fonnerly called chimneysweep caranoma (Fig, 90) 

Certain pastoral tribes in Kurdistan u ho live on the high plateaus, 
where the days may be exceedingly warm and the nights bitterly 
cold, are said to have developed the custom of swunging a pot of 
burning charcoal between their widespread legs and wTnppmg the 
long loose burnoose or garment about it for warmth Carcinoma 
of the scrotum 11 said to be common among these people 
■Another rare type of malignant tumor of the scrotum is Paget s 
disea s e, winch is nmilaf to that found in the breast. 
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Treatment —The treatment of both benign and mahgnant tumors 
of the scrotum is excision In the case of malignant tumors, the loose 
character of the scrotum permits wide excision of the mass Excision 
of malignant tumors is preferred to radiation because of the steriliz- 
mg effect of x-ray therapy The mguinal glands should be removed 
Relaxation of the Scrotum, — This disorder is sometimes the 
complamt of a colored Lothario whose scrotum hangs nudway to 
his knees (Fig 91) We have done a shortenmg operation, to the 
immense satisfaction of the patient 

Injuries of the Scrotum —Severity of scrotal mjury may 
vary greatly There is usually some associated injury to the scrotal 
contents Occasionally trauma to the scrotum may produce a hema- 
toma without breaking the continuity of the skm Sometimes a 
considerable quantity of tissue is lost, particularly in war injuries 
Treatment —The treatment vanes with the individual case With 
severe injuries, control of hemorrhage is most important The re- 
ma inin g scrotal tissue is usually adequate to replace any tissue which 
IS lost Should It be inadequate, the remarkable powers of regenera- 
tion of the scrotum will eventually heal over the exposed area 
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Diseases of the Male Urethra 


The male mcthra is partly an internal and partly an external organ. 
Itj main function IS to convey the urmc from the bladder to the 
oumde. It functions also panly os a sexual organ. 

Gonorrhea, l^'h^ch u the most important disease of the male 
urcdira, is considered in Chapter 21 Wc shall discus* here the fol 
lowing diseases of the male urethra smeturt noaspeofic urethritis, 
extravasaoon of unne divemculum traumatisms and false passage, 
tumors tuberculosa, syphilis, and urethral dull or catheter fever 

Sirtefure 

Stricture of the urethra means loss of dilatabihty of any portion 
of the urethra. There arc two general varieties ( 1 ) spasmodic, and 
(2) organic or permanent including acquired (inflammatory 
traumatic, dicmical) and congenitoL 

Spasmodic Stricture —This a not a real stnerare but a tern 
porary spasmodic contracture of the external sphincter It is the 
sort of "stiictare'’ that commonly follows surgical operations Some 
tunes It is psycluc in origin, usually occuixmg m persons with 
slightly unstable nervous make up 
Such a "stneture" con effeotially prevent the passage of an m 
stniment mto the bladder The catheter is passed down the urethra 
*nd meets the spasm just at the external sphincter Contmuous 
*ttady pressure against tho spasmodic sphincter frequently relaxes 
It, permitting the catheter to pass Injection of 2 per cent mctycaine 
ot 1 per cent pontocame into the urethra is a great aid. Hot sitz baths 
y\y 
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and hot applications to the perineum and abdomen are helpful 
The condition usually occurs m young adults 

Inflammatory Strictures —These strictures of the urethra are 
nearly always the aftermath of acute gonorrhea Just how or why, 
no one has satisfactorily explained. Some believe that the severity 
of the original acute gonorrheal urethritis causes damage that results 
in the stricture Others contend that it is the chronicity of the disease 
that causes the strictures Indeed, both viev^s may be correct 
In inflammatory strictures the pathologic process is simple The 
inflammation from mfection involves the deeper structures of the 
urethra and produces a circular zone of congestion in the urethral 
wall. When this tends to heal there is round cell inflltration, and 
yellow elastic fibers are laid down This forms an annular ring of 
fibrosis around the urethra, narrowmg its lumen These fibers are 
circular and tend to interlock When heahng takes place these 
circular fibers contraa and constria the lumen of the urethra The 
pressure of the urme behind the stricture sets up new inflammatory 
processes 

In his book Stricture of the Urethra, published m 1852, Sir Henry 
Thompson of London stated that he examined not less than 300 
pathologic preparations of stricture of the urethra and made careful 
notes m 270 cases He divided the urethra mto three regions 
Region I — 1 in. before and ^ m behmd the junction of the 
spongy and membranous urethra, the superficial layer of the tri- 
angular ligament bemg the point from w'hich these measurements 
were made 

Region II— Extending from a point 1 m in front of the superficial 
triangular hgament to wuthm 2^2 im of the external urinary meatus 
Region III— The m of the terminal urethra, including the 
meatus and the fossa navicularis 

Thompson studied 320 strictures, located as follows region I, 
67 per cent, region 11, 1 6 per cent, region III, 17 per cent. In a few 
cases there were multiple strictures These proportions, noted nearly 
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t hundred years ago sail obtain, for we £nd stricnires m these 
lodGons m the same ratio as Thompson found them 

Strictures may be of large or small caliber The large ones ore 
inflammatory zones that nng the tircthra but do not obstrua the 
flow of unne- At this stage die paacat never comes for relief of 
obstructive symptoms but complains of a ili^t chrome discharge 
or a burmng sensation m the urethra. If the stricture is seen at this 
tune, the urethroscope is the best instrument with which to make 
the diagaosis. The stnetured area appears reddened and congested 
the nice even folds of the normal urethra are lost and there are only 
two or three folds 

'Ihe strictures that follow gonorrhea form m two to 15 years. 

Tl'M/OTenr— Treatment is either dilataaon or cutting Usually the 
patient waits until the urinary scream is impeded to an alanmng 
degree, by which time rt a necessary to start with a filiform A spiral 
Dpped fihform is passed through the stncnirt. To this is s cr ewe d a 
follower the best being the woven bougie Type w-bich will do no 
damage and will more readily follow the filiform through the 
stricture One should be content the first nme if the stricture is 
dilated to 16 F One should be careful not to cause bleeding After 
t week the procedure is repeated increasing the size of the dilating 
mstmiDCQL 

We give every paaent with stricture the same instructions 

1 A dilatation every week for sot weeks. 

2 A dilatation every two weeks for 12 or more weeks. 

3 A dHatatioa once a month for sot mote months, 

4, A dilataaon once every so. months fat Ufe 

However we have never yet had a paaent who earned out this 
program. As soon as the unne passe* normally again, he is not 
lutcroted m further treatment. We wntc telephone and telegraph 
hun and send word to him by friends to come m for treatment, but 
only rarely does he come back until be is m trouble. 

’troublesome strictures may be successfully cut” by a urethrotome. 
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IxuSammatorj^ stricrures may occur, though rarely, from causes 
other than gonorrhea, for example, the prolonged wearing of an 
indv.el]mg urethral catheter. 

Traumatic Stricture — Stricture may follow unskilful instru- 
mentation of the urethra, but this is apt to be true only if the instru- 
ment is pushed through the urethral wall 



Fig 92 — Fractured pelvis, ■sMtii urethral stricture resuluug from failure to treat 
the ruptured urethra. Such trauruanc stncture shortens life. 


Fracture of the pelvis often results m serious injury to the urethra 
( Fig 92 ) . Set eral 3 ears ago tt e had a case of fractured pelvis and 
rupture of the urethra in a boy of I 6 . He and some companions 
were on a wild automobile ride and had an accident. The others 
were killed, but our paaent had a badly fractured pelvis He found 
he could walk with difficulty. He walked a mile for help, and during 
that walk the shattered fragments of the pelvic girdle groimd the 
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prostatjc and membnmous portions of the xircthra to shreds. The 
final disponaon of this case was transplantanon of the ureter* 
to the bcrwcL We read a great deal abom how stneture of the 
urethra mi^t be prevented m cases of rupture of the urethra from 
trauma, but we have had early cases and found that tv’e were some- 
times umblc to do more than try to save the patient s life. 

Straddle mjunes m boys are common. If the mjury is severe, the 
urethra a ruptured by pressure of the blow against the symphysis 
pubis. 

Treatment is alway* surgicaL 

CHEsncAL Sttuctures.— Such stnemres arc fortunately rare. We 
have had patients who mjected strong carbolic aod mto the urethra 
with dtsa str o ta result*. We have also known raw m which strong 
ctusnc soda was mjected by mistake. The urethral membrane bemg 
very delicate, can easily be destroyed by chemical bums. Complete 
obkenoon of the urethra often follows such chemical stneture*. 

CONGENtTAL SnucrimE.— This include* all forms of obstructive 
developmental defects as they relate to the urethra, docussed in 
Chapter 10 

Ncnspfcffic Untbrttts 

Nonspecific urethntd is the namr giwn to all urethral discharges 
that cannot be proved to be gonoirbcal m origin. We believe that 
75 per cent of all cases of urethnos arc nonspecific Among the 
most co mm on organisms responsible for nonspecific urcthntu arc 
Bacillui coll, streptococa of vanou* types, typhoid and paratyphoid 
badlli, pneumococa and hficrococcus catarrhahs. The disease is 
usually acquired by sexual contacL It may be go tten from the mouth 
or anus by p er v erted practice*. 

One must be careful to dlScrentiate nonspecific urcthnta from 
urethral discharge due to prostatitis. 

Symptoms.— There is a urcdintl discharge with no particular 
dacomfort m the urethra. There may be nrlrlmg wnH itching anrl, 
on rare occasions, burning and frequency of urination. The meuba 
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uon period is somewhat m doubt, it probably varies from three 
to l4 days 

These discharges rarely cure spontaneously Sometimes the urethn 
tis is persistent The patient usually becomes highly mtrospective 
and squeezes and strips the urethra several times a day to see if he 
can obtam a little bead of pus 

The treatment is the same as for gonorrhea 

Extravasation of Urine 

Extravasation of urine into the tissues follows or accompames the 
retention of urme due to a sudden closure of a stricture of the 
urethra Complete rupmre of the urethra does not result m any 
marked degree of extravasation of urme In 15 cases of urethral 
urinary extravasation smdied by us, traumaac stricture was present 
in five. Urinary extravasation is a much more common comphca- 
uon of traumatic than of gonorrheal stticture 

Urinary extravasauon probably begins in an infeaed gland or 
pocket of scar tissue m the urethra resultmg from some old infecuon 
or mjury proximal to a stricture This pocket increases m size as a 
result of repeated straimng to void until its wall becomes paper-thm 
When rupture of this wall finally occurs, urme escapes into the 
surroundmg tissue with each act of micturition The amount of 
urine escapmg probably varies with the size, location and shape 
of the operung and severity of the stricture. In some cases the urme 
escapes slowly and leads to a condition reserabhng elephantiasis 
Sometimes extravasation results from dilatation of a urethral stric- 
ture, either at once or after an mterval. Other causes of urinary 
extravasauon from the urethra are obstrucuon by a urethral stone, 
and rupture of a periurethral abscess In a few cases m infants the 
euology has not been clear. 

Symptoms attd Signs— The pauent complains of a sudden 
sharp, spontaneous pain, usually m the permeum, followed by swell- 
ing and mcreased difficulty m urmating The locauon of the swell- 
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mg depends on die locanon and st« of the rupture and, to some 
extent, on its doratjon. 

In most instances there has been previous difficulty m nuemnoon, 
doe eidier to a gotwtdteal or to a traumaac stricture. When first 
the patient generally feels quite ill and there may be complete 
nrinary retention- 

The affected parts are at first greatly enlarged and quite tender 
to the touch. The paaent appears toxemic and may have chills and 
fever The pulse is somewhat faster than normaL The tvhite blood 
cell count is elevated, ranging from l4 (X)0 to 28 000 m the acute 
sages. Ihe nnne when first obtained contains considerable albumin. 
The Donpfotem nitrogen and crcaoninc contents may be elevated 
Later the pacent may exhibit mental confusion progressmg to 
dcUrrom and coma. 

As cUfavatanoQ progresses, neenwo of tissue occurs, partjcularly 
m the penneal type. There may therefore be darkened areas on the 
KTOtum and penis if extravosaaon has been of suffiaent doraDon. 
Necrosis a probably due not to the imtaove properties of unne but 
to the pressure of the unne which cuts off the blood supply of 
ihc msues. 

Direction of Extravasation — Smee 6<5 per cent of urethral 
HTJoures involve that portion of the urethra beginning % in. be 
bmd and ending 1 m in front of the tnanguiar ligament, ic is 
□atural that most cases of urinary extravasation have their ongm 
here. In fact, unnary extravasation rarely occurs m any other loca 
cion. The direction which extravasated urine takes depends on the 
idatioruhip of the point of rupture to the planes of the surrounding 
faKia (Fig. 93) 

Unnary extravasation from the urethra is usually classified ac 
®tding to m ongm as ( 1 ) penile, within Buck s fascia (2) pen 
cical, anterior to die triangular ligament ( 3 ) pelvic, posterior to the 
^^c^gular ligament (into the ischiorectal fossa or the suhpentoneal 
*pace), and (4) mtrahgaxncntous, wTthm the tnanguiar hgament. 
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Extravasation in Buck’s fascia is uncommon and is due to a rup- 
ture in the penile portion of the urethra The sv'elling is hmited to 
the perns alone 

In the perineal type the point of rupture is anterior to the uro- 
gemtal diaphragm (triangular ligament) This means that the ex- 
travasated urme will be limited by Colles’ fascia (superficial perineal 



Fig 93 — Escape of urine into the ussues in extravasation of urine Arrou 
shows sphere urine escapes from urethra into tissues in certain cases 


fascia), the reflected portion of which forms the superficial layer 
of the urogemtal diaphragm In front of this layer of Colles fascia 
IS the superficial permeal pouch which is enclosed by the union of 
the deep and superficial layers of Colles’ fascia m front of the anus 
Both layers of Colles’ fascia are firmly attached to the ischiopubic 
r ami and ischial tuberosity, but its superficial layer covers the 
scrotum and penis and extends up over the abdomen to become 
contmuous with the deep layer of the superficial fascia of the abdo- 
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iiten (Scarpa $ fascia) In tbe pcnncal type of extravasation the 
ongical swelling m the permeum extends to the scrotum and penis 
and later over tbe abdomen m some cases as high as the axillae. 
Extension into tbe thi^ is prevented by the attachment of Scarpa s 
fay-nt to the mgtnnai bgament. 

In the pclvK type of extravasanon the point of rupture of tbe 
urethra is postenor to the urogenital diaphragm (trangxilar liga 
ment) Tbe deep layer of the urogenital diaphragm a formed by 
tbe mfenor layer of the eridopelvic fascia and forms the floor of 
tbe isduotectal fossa. Amenotly there ts a definite recess bclov the 
lower edge of the gluteus cnariraus muscle. Rupture may occur also 
into the fubpentoneal space from which urine may later break mto 
the pe rito neal cavity There a at first a swelling m the perineum 
and, as a rule, extenston mto the suprapubic recess. 

Tbe intxaligamentous type, which follows rupture of the urethra 
between the layers of the urogenital diaphragm is usually considered 
to have a bene: prognosis than the other three since the extravasa 
non IS often confined withm the layers of the dtaphmgm However 
tt may mprure cxtemaily or mtemally, producing other the pelvic 
or the penocal type or subcutaneously with extravasation mto the 
gluteal region. 

In our lertts 11 were penneal three were pelvic and one was 
pelva: and later penneal 

Treatment —The paaent is usually desperately ill and requires 
prompt treatment. Often the general condioon has been impaired 
by tbe antecedent unoary difficulty w^th attendant loss of rest and 
back flow of urinary products. In addinoo, the patient has increased 
difficulty in unrution from the extravasation itself immin ent or 
estabhihed ur em ia and severe toxemia from absorption of the 
products of degeneratmg tissue. 

Free drainage of the bladder should be provided and Incisions 
for release of extravasated unne and of Dccrotic tissue should be 
®Ade. It B better not to waste tune m attempting to dilate the 
Already injured urethra. To do so noay add just the amount of 
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trauma necessary to make the ending fatal Good judgment as to 
the type of procedure to be followed is a prime requisite for proper 
treatment of urinary extravasation 

Dweittculnm 

A diverticulum is a pouch or pocket leading off from some poruon 
of the urethra There are tvm varieties, congenital and traumatic, 
both rare They are usually situated in the posterior urethra and ate 
the result of trauma or of softemng of the urethral wall by in- 
flammation The pressure of urine behind a stricture may enlarge 
the pouch The symptoms are those of urethritis Usually the diag- 
nosis IS made by urethroscopy Sometimes the patient discovers a 
"lump” somewhere along the urethra or m the permeum 

Treatment —Enlargement of the neck of the diverticulum to 
allow drainage back into the urethra is usually all that is needed. 
Sometimes one must be removed surgically 

Traumatisms and False Passage 

Injuries to the urethra are common In a high percentage of frac- 
tures of the pelvis m the male, mjury to the urethra results In such 
cases one must decide which is more important, the pelvic fracture 
or the urethral rupmre Sometimes, perhaps most of the time, the 
mjuries accompanymg the fracture are so serious that aU efforts 
must be directed toward savmg the patient’s hfe 

Straddle mjuries are common m boys Sometimes the mjury is 
mmor and the boy soon recovers, but later, long after the forgotten 
accident, stricture develops The urethra m such a case was only 
brmsed, but infection entered and the result was a delayed inflam- 
matory stricture 

False passage is a common traumatism, resultmg from unskilful 
urethral instrumentation A metal sound sometimes tunnels under 
the middle lobe of the prostate and comes out m the bladder imder 
the trigon The urine is drawn off, but sometimes fatal damage is 
done In trymg to pass a stricture, force is used and the pomt of the 
sound punctures the urethra, then follows along beside it, punctures 
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ff igam from d»e outsiiie and re-cnwts the unrthuu Such false pas- 
sages are difficult to deal ^rth, 

TiTatroem is surgical 

Tkmors 

The commonest urethral tumors arc the warty papillary gro^-ths 
that sometimes fill the uholc urethra. They often undergo malig 
nant change. Relatively benign papillomas on small pedicles ore 
somcnmes seen. Actual cancer of the urethra in the form of squamous 
cell carcinoma most frequently arises m the prostanc or membranous 
pofuoo of the urethra. Leukoplalaa, which is generally considered a 
ptecanccrous lesKwi sometimes occun, v,t haNC seen two cases. 

The dugnosu of such urethral grov.-ths is generally made by the 
utethtoscDpe. The treatment is surgical 

Titbtfctthsa 

We have never seen primary tuberculosis of the urethra Urethral 
tobercolosis, when it does occur, u usually pan of the process of 
genital tuberculosis and occurs m the posterior pomon of the urethra. 

Sypbtla 

This may tale the form of mtra-uretbral chancre which is rare, 
or gummatous lesions along the urethra. 

Untbrai Chill or Caibeter Filer 
This rather alarming phenomenon, also called urethral fever and 
iiauxiy fever has been known for over 150 years. It results from 
uistruinentatjon of the urethra- We have seen patients collapse after 
the patting of a sound m a urethra that was almost normal Cases 
have been recorded m which the paoent died of shock from the 
simple passing of a sound into die urethra. 

The dull may occur withm a half hour of the instrumcntatKiD, 
followed immediately by elevaoon of temperature to 103 to 107 F 
ferct may follow one anodscr for several days, or dicre 
m*y be only one severe chill and a sharp nsc in temperature. Some- 
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tunes the chill and fever are delayed as long as hve days to a week. 
Most commonly, however, it comes on within a few hours of the 
instrumentation Such possibility makes one hesitate to pass even 
a soft rubber catheter in a male patient unnecessarily 

The cause is not entirely clear Some have thought to explain 
It by attributing it to direct absorption of bacteria into the blood 
stream This is obviously not true, for the chills sometimes occur at 
once and sometimes are too long delayed Furthermore, even the 
smallest soft rubber catheter, that does no traumatizing whatever, 
may cause the most violent chill One should know the temper of 
the urethra before attempting to pass instruments 

Treatment —Administration of antiseptics before instrumenta- 
tion may help, such as three or four IV 2 gt sulfathiazole tablets 
taken m one dose about three hours before instrumentation When 
the chill and fever develop, hypodermic injection of |4 gt JRot- 
phme IS the best treatment The chills and fever usually run a 
course and subside 

Diseases of the V erumontanum 

This small structure located at the apex of the prostate in the 
prostatic urethra has, in the past, come m for much outrageous 
treatment The disturbances of this mft of tissue which marks the 
openmg of the semmal ducts mto the urethra are divided mto three 
classes (1) congemtal cysts, (2) new' grow'ths and (3) inflam- 
matory lesions Congemtal cysts are so rare that less than 15 cases 
have been reported in the medical literamre, and those w'ere all m 
mfants New' grow'ths are equally rare, and inflammatory lesions 
have been all but w'lped out by the use of the sulfonamides and 
antibioacs Men w'ho practice excessive masmrbation w'lll always 
have an inflamed verumontanum Fulguration, cauterization and 
the apphcation of strong silver mtrate to this delicate structure 
consnmte meddlesome and unw'arranted "treatment.” 
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The female urethra a more important than lo si 2 c would indicare. 
Its foDCOon tj to guard the bladder conreno and to allow the unne 
to floa at the will of the individual It a largely a voluntary 
qjhmcter whtdi, though apparently weah, is quite effioeot. Some 
times one ts Impressed by the tmall amount of sphincter left m some 
cues to funciioa os a valve. 

Anatomy— T he average urerfira in the adult female is IVi m. 
loog. It is divided almost equally into three parts, each about Vi m. 
long by die two layers of the tmngular ligamcnL The innermost 
B the pelvic or vesical pornon. That which lies between the two 
layers of the triangular hgameot is the membranous portion and 
cooespoods to the membranous portion of the male urethra. It is 
®trounded by an external sphincter which corresponds to the com 
pressor urmae muscle m the male The rermmal ul ts sometimes 
called the vaginal portion. 

The lumen of this short tube is only potentad. It does not stand 
open like a pipe or ngid tube but is normally collapsed Indeed, the 
of us lurroundmg musculature keeps it m a state of normal 
Kttuaty It will readily admit a no 28-30 F sound. 

The structure is similar to that of the male urethra m thar the 
has three layers. The mucosa consisa of stratified squamous 
epohelmm which ^des into the transitional type of the bladder 
m the inner or vesical Vi m. The next layer a the submucosa, which 
B a too^ membrane supportmg the mucosa. Outside of they are 
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the muscle coats On the inner, or vesical, Vi m of the urethra and 
surroimding it, and being in part continuous with the trigonal 
muscles, is an involuntary sphinaer This is a weak muscle, but we 
have seen instances in which this was all that stood between patency 
and incontinence of urine. 

The mner, or vesical, Vi m of the urethra contains no glands 
The middle and outer portions contain some small unnamed glands 

Urethritis 

Much has been written concermng urethritis in the female 
Although gonorrhea attacks the female turethra, and gonococa are 
usually found in the urethra, only occasionally is it the seat of a 
severe inflammation on that account Likewise, chronic urethritis as 
a result of gonorrheal infection m the female is rare We have ex- 
amined scores of professional prostitutes, every one of whom bad 
had gonorrhea, and have rarely found chrome urethritis A great deal 
of misinformation has been disseminated regarding the extent and 
frequency of urethritis in women Not only this, but the imderlymg 
causes have been largely misunderstood Too much has been said 
about cysts, glands and polypoid masses and not enough about pelvic 
congestion and malposition of the adnexa of the vagmal introitus 

In the female urethra there are only mmor vestibular glands 
There are no submucosal glands similar to the glands of Littre m 
the male urethra The outer Vi m, or outer third, of the female 
urethra has more glandular strucmires and is more exposed to 
infection than the inner tw'O thirds The female urethra is said to 
be analogous to the male posterior urethra, but there is no prostate 
nor do any seminal ducts empty into it. 

It IS sometimes difficult to diagnose female urethritis unless one 
has by careful study and examination ruled out all other pathology 
m the urinary tract. The introitus may be so torn and relaxed by 
child-bearmg that the bladder is pulled down to create a kink or 
angle m the urethra The urethra is fixed under the symphysis and 
when Link ed at its junction with the bladder remains in a turgid 
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tote owing to obstnicaoo to the return flow of venous blood (It 
will be rwalltd that the \'eim from the urethra empty into the 
vesJCDvaginal plexus.) Any lofecaoo added to this congested con 
dioon of the urethra will result in urethritis. It is not enough there 
fore, to direct treatment toward the urethra itself The intro rus must 
be r e st Di ed as nearly to normal os possible When that is done, many 
patients recover without further local treatment. 


Sfncitrre 

Considenng the fact that os many women as men have gonorrhea, 
stricture of the female urethra is extremely rare. The so^Ued stne 
tnres of large caliber ore apocryphal they do not really exist. 



Fk;. ^ — TypiaJ jcrtimlonu lagolcule In «x)men. Both were cured icHh muf 
cmcoc intramoutlf 

We have seen a large number of women with vanous urinary 
complaints but have not seen more than 25 with stnerures. Not all 
of these produced symptoms. By stneture we mean a contracture of 
the urethra so small diat only a filiform can enter rts lumen. It has 
been shown that the average caliber of the normal female urethra 
» 22 F., meaning an inside arcumfereoce of 22 mm. The complaint 
most nrcthral stnerures is difficulty m emptying the bladder 
Ihe patient states that it talres too long to empty 
We had one patient with a filiform stneture of the uredira who 
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had a left kidney colic due directly to the stricture When the stric- 
ture was dilated the pain in the left kidney disappeared, but recurred 
as soon as the stricture was neglected by the patient So much damage 
was done to the upper urinary tract by this stricture that hyperten- 
sion and chronic nephritis finally developed and she died 

Granuloma inguinale (Fig 94) and lymphopathia venereum 
sometimes cause stricture of the urethra 

Treatment.— The treatment of stricture of the female urethra 
IS dilatation The urethra is first anesthetized by placing metycaine 
powder directly in the urethra and up to the stricture Five cubic 
centimeters of 2 per cent metycaine solution is then mjected through 
the stricture with a blunt-nosed bulb syringe A filiform is passed 
mto the urethra through the stricture, followed by a bougie that 
has been screwed on the filiform The dilatation should proceed 
slowly and carefully At the first treatment the dilatation should 
not be greater than 16 or 18 F , a higher caliber may crack the 
stricture and make it bleed The procedure should be carried out 
once a week until the urethra will accept a no 30 F sound After 
that the urethra should be dilated every six months, for these stric- 
tures have a tendency to recur 

Dwerttculum 

While this IS rated as rare, we have found diverticulum of the 
female urethra more common than stricture We believe that many 
of these cases are overlooked There is considerable disagreement 
concerning the origm of this outpouching from the female urethra, 
one group favormg the acquired and the other group the congemtal 
theory of origin We believe all are congemtal In support of this 
theory, one may point out that instances are found in female babies 
Those who favor the acquired theory cite cases to show that the 
diverticula are often multilocular This, of course, differs from 
diverticula in other areas 

The diverticulum usually extends from a small opening m the 
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Boot of the mfA3tg pernoa of die uredira, rndUr seen soth a 
oredifCKCDpe. Vi'e have uever seen a dnrcraailcm assooited vnth 
stnetnre of the urethra. 

DiaCSOSIS.— In most cases the diagnosis is urcthnos, and tec 
hare seen m which the urethra was cut and bunted with no 
curative resuln The lesion must he suspected. Gcnerallp the woman 
oorapUms that the pus exudes &om the uttthri- The esammer 
should place the index finger m the vagina and press upward a gains t 
the urethra. If a rounded, cystlike mass a felt below the urethra and 
a large quantity of pus exudes from die urethra, diverticulum should 
be suspected. The next step is visual confirmation tbrou^ the 
urethroscope. 

Treatment— Tho ts by surgical exosjon. The msuc removed 
should tlwxys be subjected to a pathologic examination. 

Pro/jtpst 

This means a ptotrusiOQ or eversion of the mucous membrane 
of the urethra through the urethral meatus. It is commonly confused 
with urethral caruncle. Prolapse occurs m vanotis degrees The 
commoner ones arc mild. Only a small portion prolapses and ap- 
pears as a small strawberry like protrusion on the posterior hp of 
the meatus. This is the type misdiagnosed urethral caninclc. 

Prolapse may be divided into three degrees (1) In the first 
degree the urethra is somewhat relaxed and a imrUI amount of 
urethral mucosa protrudes as a small reddened eminence on the 
posterior lip of the ext e rn al urinary meatus, (2) In the second 
degree, there is a considerable cuff of the urethra protruding through 
the urinary meatus as a reddened nng The protrusion may be as 
much as 5 mm. (3) In the third degree, there is a large fiired cuff 
of urethral mucosa protruding from the meatus. It is markedly in- 
flamed and usually painful The whole tngonum, with the ureter a l 
orifices, may protrude throu^ the urethra. 

Etiology —This is a fairly common leskm. There must be, first 
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of all, relaxation of the urethral sphincter and the tissues surround- 
ing It The mucosa is not as securely attached to the urethra as in 
normal individuals Bladder paralysis, with partial or complete 
paralysis of the urethral sphinaer, predisposes to this condition 
When such relaxation or paral 3 'sis occurs, prolapse may take place 
m any of the three degrees The first degree prolapse usually has 
a gradual and insidious onset The second and third degrees may 
appear suddenly after an accident, such as a blow on the abdomen, 
diarrhea in which there is much straimng, and cystitis with strangury 
and tenesmus Curiously, it rarely occurs durmg the child-bearmg 
age Sixty per cent of the reported cases have been m children In 
our experience, it is much commoner in persons past 60 

Diagnosis — Recogmtion of the disease should be simple if ade- 
quate inspecnon is made under a good hght 
Treatment —The treatment is surgical 
1. In first and second degree cases, the prolapsed mucosa is easily 
replaced but will not stay The procedure is to replace the mucosa 
first. Then a midlme mcision is made on the posterior part of the 
urethra, exposing the sphincter fibers Fine chromic catgut sutures 
are taken, tightemng the sphmcter These sutures include the 
mucosa so that when the stitches cut through, heahng will follow 
and the resultant scar will cause the mucosa to adhere firmly to the 
urethra The vaginal wall is then closed, usmg a mattress stitch of 
silk, standmg the tv'^o raw surfaces m apposition Two silk sutures 
should be placed so that they mclude a bite m the urethra They 
are secured over a roll of gauze and drawn down rather snugly 
They slowly cut through and heal behind so that again an adhesion 
IS formed to anchor the tuethra securely m place 

2 When the prolapse cannot be replaced, four mattress silk 
sutures are placed, startmg from the outside toward the center, then 
out again The ne is made on the outside of the cuff The four 
sutures are placed at 12, 3> 6 and 9 o’clock. The cuff is then cut 
off with the high frequency kmfe The bleedmg pomts are coagu- 
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Uted tod a fulfonaimdc pcm'def vaieline dressujg u appUei Later 
a oghtcnmg operation on tbc iphinctcr may be done 

Utmors 

'lUmofi of the urethra fall into m'o groups benign and malignant 
The benign ore by ftir the most common. Examinaaon of the 
urethra with a direct viston cyrtoscopc or a McCarthy panendoscope 
sometimes a fringe around the intemaJ urinary meatus, 

called polyps by some nrologistx. They arc really only infl am m atory 
tags and fretjueotly disappear when the inflammation subsides. 
When "bumeir off with the hi^ frequency electric current, dicy 
often recor It is best to leave them untreated. They are not 
neoplasms. 

Some solid tumors have been reported. These consist of fibromas, 
fibfomyomaa and letomyomos. They arc exceedingly rare. 

The most important and common rumor is the so-called urethral 
caruncle. This is a small strawberry like growth springing usually 
from the postenor part of the urethra. The extemal third of the 
urethra is die only portion that harbors d>gm. These g ro wth s may 
also sprmg from the sides of die uredira, and may spread deeper 
inro the urethra. They arc composed of loops of blood vessels and 
bleed readily when touched. They generally appear m women over 
30 In about half the cases the patienr is unaware of anything m 
the urethra until she looks at it with a mirror 

Microscopic sections of these growths disclose two general types, 
(1) the papillomatous, which u commoner and (2) the angioma 
toes. The papillary type hti a supporting connective tissue frame 
work and is covered with transroonal or stratified squamous cpi 
thclram. These growths rarely remam clean their position subjects 
diem to infection. Infection added to thu soft mjp of looped blood 
vessels causes them to m crease in sue owing to the inflammatory 
reaction, Ihe angiomatous type u composed largely of blood vessels 
without much supporting connective tissue stroma. 
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Symptoms— In the 50 per cent who have symptoms, the com- 
plaint IS burmng and pain in the urethra on urination There may 
be only bleeding Occasionally these caruncles undergo malignant 
change, but this is infrequent 

The diagnosis should be easy but should not be confused with 
prolapse (p 327) 



Fig 95 — Condyloma acuminatum, or venereal warts, m a young woman 

Treatment —This is surgical It is a simple office procedure if 
certain principles are understood 

The tumor is vascular and springs from a vascular area A local 
anesthetic is necessary Infiltration of the area around the urethra 
with a small amount of 14 of 1 per cent novocain hydrochloride is 
satisfactory The needle is inserted at four points 12, 3, 6 and 9 
o’clock For small growths, a small amount of metycaine powder 
apphed directly to the caruncle and the urethral mucosa is sufficient 
We have abandoned all methods of fulguration and coagulation m 
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preference for a fine cautery The growth u gently picked up t\ndi 
a pair of Allis forceps to expose the base, and the fine point of the 
cautery b used to cut the growth free. The base is buroed down 
Ugluly and all reddened areas arc liLewise cauterized* To get at 
the deep er areas in the urcdira, a skcneoscopc is useful* 

No matter how thorou^y or how carefully these caruncles are 
removed, many of them recur We have found it necessary to see 
the paaenr at two week intervals for about three tnonths At these 
office visits, the urethra is inspected and the fine cautery used to 
bum any red tpoa that remain. If dus is done when the mucosa 
agam returns to a rwntittl pmk color there is no danger of return 
Nervous or appr^iensive panents may require hospitalization 
and use of a general anesdieoc for the surgical removal of die 
caruncle. Caustic treatments, sudi as silver nitrate application, do 
DO good whatever 

Warn seldom become a ur ethral problem, although they fre 
quendy occur around the vulva (Fig. 95) 

OiTcinoms 

Malignant growths of the urethra arc fortunately not common. 
Probably a few more than 200 cases have been repot te d in the 
literature 

Symptoms.— The symptoms are those of obstruction of the 
urethra, Tbc growth is generally painless. Late m the disease, bow 
ever diere are much pam and discomfort. Infection sometimes com 
pheates the condiaoo and may mask it so that at first the diagnosis 
13 not appareoL Sometuncs a lump or tumor a noted by tbc 
paoent- In some instances blood in the unce is the first sign* 

Diagnosis*— T his should be made by inspection and palpatwn. 
Prolapse of tbe urethra, if of third degree, sometimes resembles a 
fu n gatin g ca ncer and a large urediral caruncle may nmulate a 
lualignant growth* Sometimes a biopsy study is necessary to estab- 
lish the diagnosis. At any rate, all tissue removed should be i-nam 
med by a pathologm. 
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Pathology — ^The pathologic structure of mahgnant tumors of 
the urethra depends on the nature of the tissue from which thev 
spring. 

1. hfalignant papillomas arise directly from the mucosa of die 
external third of the urethra. They may occasionally be derived 
from simple caruncles that have undergone mahgnant change 

2 Squamous cell epitheliomas arise from die mucous membrane 
of the urethra. They are the commonest tumors of the urethra. 

3- Adenocarcinomas arise from Skene’s glands or from the tmy 
glands that are thought by some to be homologues of the glands 
of Littre in the male Some tend to be of mixed form, havmg both 
mesoblasdc and ectoblastic elements 

4. Pure sarcomas are rare, but when they do occur diey arise 
from the mesoblastic structures 

Treatjsient.— Treatment is surgical excision. As elsewhere in 
the body, when dealing with malignant tumors, early recognition 
is important. 

Because of the vascularity of the area mvolved, the high fre- 
quency electric cutting current is useful Excision can be performed 
with less blood loss and bleeding can be controlled much more 
satisfactorily than by any other method. After the growth is excised 
and all bleeding pomts are sealed it is necessary to divert die unne 
by means of an indwelhng urethral catheter Eadium or roentgen 
therapy, or both, may be used but the results are not too good. 

Anomalies 

Anomalies of the female urethra are rare, occurring not oftener 
than once m 200,000 female births Absence of the urethra was 
made the basis of a smdy in 1936 by Stevens, who could find only 
seven cases m the hterature. 

Qingenital valves or diaphragms, not exacdy analogous to those 
found in the male, are found in the outer third of the urethra neat 
the meatus They also are rare, less than 15 cases bemg recorded. 

Congenital stricture of the female urethra is rare, but Campbell 
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sates that it a aliacwt oi common m ps\s us m boy*. We have seen 
DO case of congenital smctutc of die female urethra m our fairly 
long expcncncc. 

Redupucatiov —Double urethra is a rate a n o m aly It is almost 
analogous to double perns m the male. Not over nx cases have been 
recorded. 

Hypospadias.— This is a defect m which the postermr part of 
the urethra o deficient. It is analogous to hypospadias m the male 
but 13 mudi less common. 

Epispadias.— T his anomaly is practically poce xis t en t without 
exstrophy of the bladder of which it is always a part. 

Inptnts 

Ihe female urethra is snbiect to trauma in childbood from strtd 
die mjunes. Many stnetures of the urethra in females in later life 
can be traced to childhood straddle in/unes. Childbirth •ddt its toll 
of miones to tbe urethra. Sometimes injury is done to the urethra 
during coitus. In fractures of the pelvis, tbe female urethra is seldom 
injured. 

FtsfmU 

Communication between die urethra and die vagina frequently 
occurs. This type of fistula causes no disturbance if located m tbe 
m id dJe or outer durd of the urethra and need nxx be repaired. If 
however the fistula ansci m the inner third of tbe urethra, there 
IS apt to be loss of unne, and such a fistula needs careful repair 
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Significant Obesity may not cause infertility, but its basis should 
be sought out to determine whether endocrine abnormalities or just 
plain overeatmg is responsible 

The woman’s age is of considerable moment The age of maximal 
fecundity varies with different races but usually reaches a peak 
before 25 and dimimshes thereafter In the Latm races development 
IS earher and maximal fruitfulness is reached at an earlier age In 
northern peoples the opposite is true 

Examination —A general exammation should precede a pelvic 
exammation Many apparently unrelated findings should be jotted 
down The temperature, pulse rate and blood pressure should be 
recorded Exammation of the blood should be complete, with hemo- 
globin determmation and red and white cell and differential count 
Exarmnation of a catheterixed specimen of urme should be carefully 
done If there are any abnormal findmgs, repeated exammaaons of 
the urme should be made The blood Wassermaim test should not 
be overlooked, and m some instances it is important to make spinal 
flmd studies When these observations have been mcorporated mto 
the record, a pelvic exammation should be done 

Pelvic Examination —The mtroitus should be carefully ex- 
amined The presence of scars or of pus m small quantities exudmg 
from Skene’s and Barthohn’s glands needs explanation The condi- 
tion of the urethra, whether normal pink color or congested and 
reddened, may be an important mdex One will, of course, note 
whether or not there is an abnormal amount of secretion from the 
vagma Next, a speculum of the bivalve type is mtroduced and the 
cervix inspected The appearance of a normal cervix should be well 
known to every physician The findmg of an abnormally small or 
almost pmpomt cervical os is of considerable importance A ropy 
secretion exudmg from the cervix means trouble higher up m the 
uterus Smears should be made from the cervical secretion and 
studied for the type of bacteria The presence of trichomonas should 
be especially looked for This inspection of the vaginal vault and 
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cervix completed, die next step ts manual examination of the pelvis. 
One must de tenm oe the see and shape of die uterus usmg one 
hand m the vagina and the other on the abdomeiL The uterus may 
be found to be smaller than oormal, yet not infantile m type. Such 
a «na1l uterus does not predispose m infertility An abnormally 
large uterus rnll* for careful consideration. The first thought m sudi 
a o>v» IS to rule out pregnancy After that, inflammatory reactions, 
tumors such as fibroids, and malignant disease should be considered. 
There may be malposition of the uterus. This may take the form of 
anteflexion or retroflexion. Such displacements predispose to sterility 
but It IS to be understood that if the uterus » otherwise normal 
malpcmaon alone is not an absolute bar to pregnancy Palpation 
of the tubes and ovanes may reveal various types of inflammatory 
disorders. If the tubes are thickened and tender it is impossible for 
pregnancy to cake place This, however has notable exceptions, for 
we have known women who conceived despite acute p^northea 
with pelvic mflammaaon. Sometimes only one tube is thickened 
and tender and the other tube u found on palpation to be perfectly 
notmaL The tube of tiocmal coasisttucy may, however, have re* 
covered from the inflammation and may be already sealed. 

The Ovanes should be carefully disclosed by bimanual palpatioa. 
If diey are of aormal sac and consistency on palpation tiiey ate 
probably notmaL If either one is enlarged this does not prove 
sterility Only one good ovary is easennal to fertility 

Granted, then, dut a thorough physical examination has revealed 
no systemic dis ea s e no endocrine disorder no syphilis or gonorrhea, 
and that as fiir as can be told by examination of the pclvK organs 
there IS no cause for sterility the next step should be d>e special tests. 
There arc two tests of importance (1) the Huhner test, and 
(2) the Rnbin tubal patency test. 

The Huhner Test —It is to be emphasaed at die outset iKaf 
no one test a final m determinmg fertiliry or sterility In 1913 Max 
Huhner wrote a book on StTtlfty m tb» ^Ule gnd. Vmdt in which 



338 UROLOGY IN GENERAL PRACTICE 

he proposed a simple test for fertility This has since been known 
as the Huhner test and adopted as a standard all over the world 

The necessary apparatus for carrying out the test include a micro- 
scope with substage lamp, clean glass slides, coverglasses, a long 
pipet fitted with a small rubber bulb, a Keyes silver instillator type 
of cannula onto which is fitted a 2 cc Luer syringe, bivalve speculum 
and several tightly wound cotton applicators on wooden sticks 

TECHNIC 

1 The woman comes to the office as soon after coitus as possible 
She uses no plug of cotton or anything else to retain the semen 
She should be told not to use any lubricant of any sort 

2 She is at once placed on an examinmg table in the regular 
gynecologic position 

3 A bivalve speculum is inserted, usmg no lubricant 

4 A clean glass pipet, on which has been mounted a small bulb 
(such as used on the ordinary bulb syrmge), is inserted gently into 
the cervix and some of the secreuon aspirated (We use a Keyes 
Sliver urethral cannula which has been shghtly straightened and 
connected to a 2 cc Luer syrmge ) 

5 This secretion is placed on a clean glass slide, covered with a 
cover slip and exammed at once under the microscope for sperma- 
tozoa This completes the test 

Huhner further added that the cervix is next to be wiped off 
with a gauze sponge and some of the material withm the internal 
os obtamed This specimen is then exammed under the microscope 
for spermatozoa Furthermore, a wooden cotton wovmd apphcator 
IS inserted mto the cervix and the cervix cleaned by a twisting 
motion The cannula is then inserted carefully mto the uterus above 
the mternal os and the secretion obtamed exammed at once under 
the microscope for spermatozoa 

Evalmtton of the Huhner Test —Many women do not wish their 
husbands to know that they are bemg mvestigated for fertihty As 
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Huhner pointed oat, his test i5 at once a teat of fertility of the male 
and the female. If well formed, lively sperms are found m both 
vagina and ce r vi x, the husband is not stcnie. 

It matters not that the paaenc says she doa not eojoy sexual 
reboons, that she has no orgasm that her husband ts too quick, 
being of the nervous type tyho has premamrc ejaculation. It makes 
DO difference if the husband has epispadias, hypospadias, a small 
penis or odiet deformity’, proof is at once at hand diat be can dcltvct 
tp>ennato 2 oa to the right place The complaint that all the secretion 
runs out of the vagina at once after intercourse makes no difference 
The chemical rcacnon of the vaginal and cervical secretions a 
normal if live spermatozoa arc found in the vagina and cervix, and 
no further tests of them need be done. If live spermatozoa arc found 
in the fundus of the uterus, it docs not matter that the woman has 
an anteflexion or a t e ti ove rs Km. The sperms may travel as far ns the 
fundus, yet the tubes may be sealed so that they cannot meet 
the CTum. 

If no live spermatozoa are found m the vagina, cervix or fundus 
by the Huhner test, the male must be examined. 

One other portion of the female sexual anatomy needs to be 
examined— the fallopian tubes. On their patency may depend final 
dcaswa wbedicr the woman m question is sterfle 
Tubal Insufflation Test— Id 1920, 1 C Rubm of New 
York Oty devised a test for tubal patency Before that time the only 
way the fallopian tubes could be tested was by opening the abdomen 
and threading a fine filiform down through the tube, Rubins test 
consiso simply of causing gas to pass through die uterus and out 
through the fidlopan tubes into the pcntoncal cavity By toentgeno- 
grams made in connection widi the test, the pneumopentoneum can 
be demonstrated beyond questwa and the patency of the tubes 
cstabhihed. 

Apparatus for the Rubin test include a speculum of the bivalve 
type utenne sound, dressing forceps or sponge bolder tenaculum 
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a Sliver cannula with a conical end which will fit into the cervix, 
a Luer hub and one-way stopcock, a metal T-tube, a manometer or 
pressure gage (the one off the blood pressure apparatus is ideal), 
cotton balls, weak solution of tincture of iodine and the bulb from 
the blood pressure apparatus 



TECHNIC 

The test should be done betv'^een the menses, preferably eight 
days after the last day of the period The apparatus should be set 
up and tested ( Fig 96 ) The vagma is cleansed, a bivalve speculum 
mtroduced, the vagina dried and the cervix and vagmal walls 
pamted with the weak tincture of lodme With the tenaculum, the 
upper hp of the cervix is grasped and pulled outvurd The cannula 
with the conical ap, sterilized, is inserted m the cervix and pressure 
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made against it to fonn a firm nmon or jomt between tbe conical 
op and the cemx so that no air can leak axotind it. With cverydung 
set up properly the next step is to pump air into tbe utems through 
the rannnla. Tbc pressuTc gage must be watched closely The pres- 
sure slowly mounts until tbe needle indicates 80 mm. Hg A sudden 
drop of pressure at this pomt, accompanied by a hmmg sound, 
indicates that the tubes are patent. If the pressure steadily mounts 
to 120 or l40 mm Hg with no sign of air entenng the abdomen, 
the tubes are probably sealed. If the pressure can be raised to 190 to 
200 Him Hg one rpn be almost sure that the tubes are sealed. 

Tbe air passmg Into tbe p er it oneal cavity through the tubes often 
causes pam In the shoulder Some advocatt having an assistant listen 
for the hissing sound over the abdomen with a stethoscope. The 
hhsing sound from leaking around the carmpla as it is attached to 
the cervix is picked up oa tbe stethoscope and may be misleading. 

All appaxarus are (hscooneaed and removed and the panent zs 
brought CO the X ray room for fluoroscopy Tbe gas can be seen in 
die spaces undet the diaphragm when tbe paoenc is m the upright 
pcwioon. Fluoroscopy is not absolutely essential but it makes the 
results doubly sure when the gas is seen collected m tbe subphremc 
spaces and helps m the evaluation of die negatrve cases, which are 
always more difficult. Sometimes with the pressure of 200 mm. Hg 
some of the gas passes mto die peritoneal cavity and can be de- 
tected only by roentgen rays. 

Thbal obstruction is far more common than o generally believed. 
In nearly 100 000 Rubin patency tests it has been found 30 
pet cent were not patent and 8 per cent were partially obstructed 

There ore only a few contraindications the presence of infection 
or i nflamma tion, tumor or other pathology is a definrtc contra 
indKaaon to tbe test. 

Ovulation — Somctitiies ovulatton does not twh* place, so there 
B no ovum foe the spetmatotoa to impregnate. During ovulation 
there is found m tbe unne in increased amounts an excretory sub- 
stance denied from tbe coqms lutcum called pregnandiol A test 
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to whether the woman ovulates or not is based on the estimation 
pregnandiol m the urme Either anovulation or irregular ovula- 
in may be determined in this manner The test must be carried 
t in specially equipped laboratories 

Sterthty m Men 

Just what percentage of childless marriages is actually due to 
■rdity may never be known There are todaj' many unfruitful 
urriages m which either husband or wife, or both, refuse to assume 
2 responsibilities of parenthood 

The physician is usually first consulted by the wife because of 
ddlessness The doctor examines the woman and can find no 
ose for sterihty It is then that the husband is called for question- 
I It was formerly beheved that sterihty was rare among men 
cause It was assumed that if the man could have normal sexual 
ationships and had a normal orgasm he was fertile Sterihty and 
potency are not the same thing A male may have no sperms 
d therefore be sterile, but not impotent On the other hand, a 
in may be impotent and for that reason be unable to copulate, 
t have an abundance of viable spermatozoa 
We suggested earlier m the chapter that probably the blame for 
irihty rested about equally on husband and wife This might be 
rerpreted as meanmg that the wife was at fault one third of the 
ue, the husband one third of the tune and both one third of the 
ae Granted that the female is perfectly capable of bemg unpreg- 
ted. It IS necessar)'^ that the male be able to produce large numbers 
healthy spermatozoa and that he dehver them to the female cervix 
Examination —The first step, therefore, m the study of the male 
to e xamin e the ejaculate Condom specimens are the easiest to 
tarn and are most convement for the patient The condom must 
carefully washed mside and out with soap and water, rinsed and 
refuUy dried before it is used by the patient for collection of the 
ecunen This is to prevent death of the sperms from powder or 
essmg m the condom If no sperms are found m the condom 
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spcamen, or the spermatoroa arc not perfect m the sp crm a n c fluid, 
pnnfhw specimen must be collected m a stenle large glass test tube 
or bottle ViTib a wide mouth The man withdraws pist before cjacula 
ooo and catches the semen m the glass tube or bottle The specimen 
a brought m for exammatiQa as quicLly as possible because of the 
effect of tim e on the ipennatoioa and because spermatozoa de 
generate quickly in the open air owing to the presence of oxygen. 

We arc enormously mdditcd to the studies on animal spermatozoa 
earned on m our various agnculturaJ colleges and aquanums. A 
great fund of knowledge of the oarural history of ammtl sperma 
toroa has been accumulated, much of v-hich tpphes directly to the 
problem of human sterility and fertility Most animals of the hi^ier 
order have seasonal vanaoons m fembty and this may also apply 
to TTttn in a lesser de gr ee. Not enough informaoon can be obtained 
by limply placmg a drop of semen under the microscope to see if 
modle sper ms are prescnc Tbe cxaminaoon must be much more 
co m prebemive and sbould proceed as follows 

1 hU-Aiurtmtnt of Amoftrtt or Volame of Total Ejactilate —This 
ts done to a graduated glass measurmg cylinder of 10 cc capacity 
The amount of total ejaculate vanes from 0 4 to 73 cc. 

2, Gineral Pbyucal Appearance of tbe Spenmen —When semen 
IS freshly formed it ti visod and jelly like. In a few mmutes it begins 
to undergo ly»s or self liquefaction. Viscosity can be measured 
rou^y by usmg two tongue socks and pulling tbem apart when 
moistened m the semen. Liquefaction is Dormal a persistent jelly 
like state is abnormaL There u a charactenstic pungent odor about 
semen. 

3 Ktdctton or pH — The reaction a always alkaline This vanes 
from a pH of 7 5 to 9 0 The testing can be done by the mtrazine 
paper stnp method (seep 21) 

4. AUcroscopic Exarntnation — ^Thc form shape and general mor 
pbology arc Studied by means of stained specimens. A preUramary 
examination of the fresh specimen should be made by rpi^ap f of a 
drop placed on a lUde with a covenLp placed over in In place of 
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diis or in addition, a hanging drop preparation may be made If 
only a few sperms are seen, a small portion of the ejaculate should 
be centrifuged and the precipitate examined One should observe 
the motility of the spermatozoa, their umformity as to size and 
variations in shape ( Fig 97 ) Note should be made as to the shape 
of each pornon of the spermatozoa, the tail, middle piece and head. 



Fig 9/ — Forxnauon of a spermatozoon, shoumg vartous stages (From Hmmaa, 
Principles and Practice of Urolog), Saunders, 1935, p 148) 

In counting the spermatozoa, use the same pipets and counting 
chambers as for blood cell countmg The dilutmg fluid can be made 
up in a stock solution. This consists of 

Sodium bicarbonate . . 5 Gm 

Fo rmalin solution, 1 per cent 100 cc. 

Dissolve and place m a labeled bottle 
This acts at once as solvent for the small amounts of mucus present 
and immobilizer for the spermatozoa. A small amount of the semen 
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IS from the rnun supply In tilts, the blood-counting pipct 

(1 20) a dipped and the Uqucficd semen is drawn up to the 0 5 
mafb. Next the Op of the ptpet is dipped in the diluting fluid and 
solution drawn up to the 1 1 nurlf. This makes a 1 20 dilution. The 
pipet is shaken as m blood counting and the amount in the capillary 
lumen discarded, A simpler method of diluting the semen for pur 
poses of counting is to use a graduated 25 cc, cylinder With a 
graduated pipet, exactly 1 cc. of the tetnen to be exam i ne d is drawn 
up and placed in the graduated cylinder The cylinder a then filled 
to the 20 cc mark with the diluting fluid and shaken well to mne 
thoroughly Hui, of course, is a 1 20 dflunon. 

Next the covcrglass is placed on the ordinary Neubaur cou ntin g 
chamber and exactly the right amount of diluted semen is placed 
on the countiog squares. The spermatoioa are allowed to settle 
down, then the ctnmting chamber is carefully placed under the low 
power objectrve of the microscope. All the sperms seen m 1 $q mm. 
are counted and the total u mulopUed by 20 the dilunon. The cal 
culaoon therefore is Number of spermatozoa in 1 sq mm X the 
dilation (20) X the depth of dbe cemnong chamber (10) — the 
number of sperms in 1 cu. mm, of semen. This number tim« 1 000 
equals die number of sperms m 1 cc The amoom of the total 
ejaculate havmg been measured, die number of spermatozoa per 
cubic centimeter X the volume m cubic centimeters — the total 
number of spermatozoa m the whole of the semen ejaculated. 

There Is a wide normal variation m the number of spermatozoa 
per cubic centimeter Observers who have examined the ejaculate 
of bundrcdi of men have observed variations which range from 
15 000 000 to over 900 000 000 per cubic centuncicr The number 
of fpermamzoa m 5 cc. of semen is almost tstronomic, reaching 
4,500 000 000 m some instance*. 

TECHNIC OF stained SMBARS 

There are several good mediods of staining spermatozoa, although 
none is simple. It a more difficult than staining blood smears. 
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After the semen has liquefied a small drop from a fine pipet is 
placed on a clean slide With the edge of another clean slide the 
smear is made The smear should be quite thin The smear is dried 
by putting It on the top or lid of a hot electric sterilizer for a few 
seconds to one minute or by gently heating over a Bunsen burner 
Some workers who used an oven at 150 C to fix the smear to the 
slide state that it is difficult to fix the slide without an oven 

Meaker suggests a method which he and his colleagues use 

1 Fix the smear with heat 

2 Wash with 0 5 per cent chlorazene to remove the mucus 

3 Wash in clean water 

4 Dip in 95 per cent alcohol and dry 

5 Stain for one minute with a dye that is a mixture of fuchsin 
and bluish eosin (carbolfuchsin 2 parts, bluish eosin 1 part and 95 
per cent alcohol 1 part) 

6 Wash in water 

7 Stam for one minute with methylene blue (methylene blue 
1 part, distilled water 4 parts) 

8 Wash agam with water, blot with a clean blotter and dry 

The slide is now ready to be viewed under the microscope It can 

be studied under the high power dry lens or under the oil-immer- 
sion lens, as desired The stain produces excellent contrast for study- 
ing the difierent parts of the spermatozoa— the head, the middle 
piece and the tail 

We have learned a great deal concerning human spermatozoa dur- 
ing the past 20 years, probably more, in fact, than in all the centuries 
since van Leeuwenhoek The barren centuries were punctuated by 
the work of the great Swedish anatomist, Magnus Gustaf Retzius, 
whose studies in comparative spermatology are still the most com- 
prehensive ever made on the subject There are many thmgs yet to 
be learned concermng human spermatozoa, but we will briefly 
enumerate some of the known facts 

1 Spermatozoa are provided with glucose in the semen, which 
supphes their life energy When the supply of glucose is exhausted 
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they die. Spermatozoa have been kept altvc for nine days m buffered 
Tyitxle f solunon m glucose adpmed m pH 7 4. 

2 Spermatozoa Aow a hi^ resistance to cold and a low re- 
nstancc to heat Experimental evidence shows that at —196 C. 
spetmitozoa survived when examined 52 hours later Spermatozoa 
were sub)ccted to a omperaturc of only 4 degrees wanner than 
tbsolute 0 C, and some of them snrvivetL At body temperature 
(37 C) and up to 45 C spermatozoa die rapidly The reason as- 
signed for thu IS that the spermatozoa use up their supply of glucose 
much more rapidly at the higher tcinpcranircs and so die of lack 
of nourishment 

3 Experimental and clmicnl evidence shows that an abdominally 
retained testis becomes stcrde because of the slight increase in 
temperature widiin the abdomen over that of the tcsm m its normal 
posmon in the sactunL 

4 As IS CO be expected, under adverse orcumstances sudi as 
change to aadny from tikalinity or to heat from cold, defective 
spermatozoa die first The semen of the average man usually am 
tarns 10-20 pet cent of abootmal immature or defec ti ve forms. 

5 Spermatozoa do not tolerate oxygen. They ore for all practical 
purposes anaerobic. 

6 Although there is some controversy, women apparently have 
been made sterile by immunizing them against spermatozoa. This 
ts done by subcutaneous m/ecoons of spermatozoa. 

7 In necrospenma rt has been found that there a a difference 
between the (a) dead spermatozoa which died after being e;aai 
lared and (i) those that were dead when ejaculated. Those that 
belong to the first class ( 4 ) have tails outstretched straight, and 
those m the second class (t) have tails curled up or bent, as m 
spmd form. 

Sometimes a young man who is about to be married becomes 
worried and desires to know if be » fertile. In such a case we ore 
opposed to giving the young man a omdom and asking him to go 
cwt and have intercourse with a strange woman and bring m a 
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Specimen Nor would we countenance masturbation to obtain a 
specimen Examination of the prostate and external genitalia, as 
well as his appearance, may convince the doctor that there is no 
doubt concerning fertility Spermatozoa can sometimes be obtained 
by massage and stripping of the seminal vesicles with the gloved 
finger through the rectum The young man is told to wait five to 10 
days following a nocturnal emission before coming for this test 
At that time the vesicles will be full Sometimes we have had suc- 
cess by giving the young man a test mbe to keep beside his bed 
If he has a nocturnal emission, he is to try immediately to collea 
some of the ejaculate in the test tube, cork it and bring the specimen 
to the office the next morning The presence of spermatozoa in this 
specimen settles all arguments 

One must not be unmindful of the fact that sperm viability and 
potency probably change for better or for worse at some time in 
every normal male By that we mean that a specimen or a series 
of seminal specimens may be examined and found to be full of 
deficiencies as to both form and number A poor prognosis is given, 
only for us to find that we were mistaken when, without treatment, 
the man impregnates his wife 

Some men with spermatozoa of good form and in good number 
are unable to impregnate a woman who is known to be perfectly 
normal and fecund This comes under the heading of male fecundity 
It IS probable that in these cases the spermatozoa lack the vital flash 
to cause them to penetrate the ovum successfully On the other 
hand, the ovum may have some repellent substance toward the 
spermatozoa of that particular male 

Treatment of Male Sterility —There are two mam groups 
of sterile males ( 1 ) those who have spermatozoa in the semen, 
and (2) those who have azoospermia, or absence of spermatozoa 
in the semen 

1 Infeitikty with Spermatozoa m the Semen— The etiologic 
factor should be determined, if possible General health should be 
restored if it is in any way impaired Inquiry should be made re- 



ITEttllTY AND IMPOTENCY 349 

garding bu3mcss ^■omes, alcoholism and other dissipation. Re« in 
a qaiet place aw’ay from home should be adsised 

Sexual habits most be investigated pamcularl) whether sexual 
relaoonship is latisfactorj Sometimes there is no sexual contact, 
as Y.ben the t\ife has an orthopedic deformity that prevTnes satis- 
factory coitus. Hovi. often u copulation earned out^ If ev'cry day 
IS ts sometimes the ease there wll be depletion of the number and 
viability of the spcrmatoixxL A period of abstinence of about w.’O 
uecla maj be recommended, then have the couple come rogether 
but at a tune v.ben both arc rested and care free 

If the patient is ovens-eight reduction should be gradual v,^th 
no drastic cut in food intake The average weight, according to 
standard age v.Tight height cables should be raamiaincd Vitamin C 
should be given m the form of orange juice or a sj-ntheric prodoa 
sudi as cevalm cablets (Lilly) or it may be given intravenously 
100-500 untts daily Vitamin E is said to be important according 
to anunal experiments, but it is nor known to be applicable in 
human sterility 

Testosterone propionate may be giv-en cautiously m 5 mg doses 
thtee times a v^Tck, m oil soluble form obtainable as perandren or 
oretone. Care must be exercised in grvmg dm substance for in 
certain instances it decreases the number of spennatoioa in the 
semen. The decrease ts largely due to ovTrdoscs vihen 25 mg doses 
are given daily the number of spermaroaoa is dcfimtcly decreased. 
Careful sperm cell counts most be done every week to determine 
progress. 

Hiyroid extraa may be given in to 1 gr doses daily Here 
agam care must be exercised. For some persons, this is an ex tr emely 
small dose. If no effea can be noted such as rapid pulse, feeling 
of nervousness or sleeplessness the dose may be increased. If how 
ever untoward ejects arc noted, thyroid extraa should be du 
continued. 

Infections m the prostate must be cleared up (sec Chapter 14 
for treatment) 
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Treatment should continue for 60 to 90 days Favorable results 
should be obtamed in that time both as to the mfeaion and as to 
increase m spermatozoa 

2 Infertjhty with No Spermatozoa m Semen —The commonest 
cause for this condition is an obstruction of some of the various ducts 
which carry the spermatozoa and the semen to the outside The 
obstruction may be in the epididymis, vas, seminal vesicles, ducts 
leading into the posterior urethra or the urethra in the form of 
stricture Correction of the obstruction is sometimes easy, sometimes 
difficult If a stricture is present m the urethra, passing a filiform 
followed by a sound will relieve the difficulty Somenmes operaave 
measures m the form of anastomosis between vas and epididymis 
will cure 

Before any operative measures are undertaken, it is necessary to 
determine whether or not the spermatogenic apparatus in the gonads 
produce viable spermatozoa This can be done by testicular punc- 
ture or testicular tap 

TECHNIC OF TESTICULAR PUNCTURE 

It IS necessary to puncture both testicles only if the first tap 
shows no spermatozoa 

The assistant gently forces the testis to the bottom of the scrotal 
sac and holds it there so that it is tightly impinged against the 
covermgs A small spot on the scromm over the testis is pamted 
with weak lodme solution A small wheal is made usmg 14 pe^ 
cent procame solution A 2 cc glass syringe is fitted with a no 17 
Luer needle and this needle is plunged qmckly mto the center of 
the testis Aspiration is begun at once (it is important to see that 
the inside of the syringe and barrel aie wet) and mamtamed 
strongly while the needle is slowly withdrawn The pomt of the 
needle is put down at once on a clean shde, the aspirated material 
expelled, a covershp placed over it and the material examined at 
once under the microscope If no spermatozoa are seen, further shde 
preparations are made until some are found or until the aspirated 
material is exhausted When found, the spermatozoa are not nearly 
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as mottle u those iccn m spennaoc fluid- Even if they appear dead, 
this generally means they are immature 

Some physiaans prefer tesooilar biopsy In this, a small piece of 
tissue IS cut from the testis and examined- When sperma to xoa ore 
thus found m the te s te s but none appear in the semen, surgical mter 
venoon m the form of anastomosis of the vas to the epididyina 
may be snccessfuL 

If no spermatozoa are found on tcsncular tap or testicular biopsy, 
the patient a hopelessly sterile. It is woe not to be too abrupt m 
mahing such an announcement to the barren couple, for dire results 
may follow Separation of the couple may be the result, to say 
nothing of the possibility of telf-destrucooD m a fit of despair 

Im potency 

Impotency meaos inability to perform the sexual ao. Thu may 
be either partial or complete, Volomes have been wncren on thu 
subject, and the causes are as voned as any m all the realm of 
medianc. Most cases fall mto the functional or psychic dassifica 
non- A few are due to such disorders as paraljTus from spinal cord 
injury spmal cord tumor and spinal cord such as tabes. 

Some of the psychic cases are brought on by excessive sexual 
relationships. 

Masturbatjon u a frequent source of impotency We have a 
Dumber of cases m whidi the panent could bnng about erection 
and ejaculation by masturbation but amid not obtain an erection 
for sexual intercourse 

Many men suffer from premacurc ejaculations. These mdividaals 
no sooner have an erecoon and start to copulate thiin they have an 
ejaculation. Thu form of impotency is entirely a p sy ch ic mani 
festanon. 

There are strange rananons of impotency We have many 
patieno in our pra ct i ce who are p erf ec t ly normal and strong sexu 
ally wnh certam women, whereas with other women with whom 
they greatly desire to have sexual relations they arc completely 
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unable to have an erection It is not uncommon for a man to lay 
siege to a certain woman whom he greatly desires After a long 
time, she finally yields He is so overcome with the desire to please 
her that for some reason overstimulation takes place and try as he 
will he cannot have an erection 

A recitation of these psychic states could be endless, but they 
are common in the experience of every physician The physician’s 
good judgment is tested in these cases for, while the cause is gener- 
ally psychic, the cure is not always simple 

Treatment —Impotenq' may be a cause of sterility Probably 
those who complain the loudest are the younger men who suffer 
from this malady This younger group is mostly composed of men 
who are partially impotent Some are married, some unmarried In 
any event, it is important to go thoroughly into the history of 
the case 

In practically all cases in unmarried men, the advice given by 
the doaor can be rather simple, concise and final These men are 
told that they need sexual rest They are told to practice contmence 
Above all, the physician should not pass sounds, mjea irritating 
chennicals or give various sex hormones or other stimulating drugs 
or chemicals The urethra, prostate, seminal vesicles and gonads are 
all m a stage of congestion from overstimulation in these cases 
Rest, m the form of continence, temporary avoidance of the society 
of women and a program barrmg salacious conversations, lustful 
thoughts and masturbation should be insisted on 

'The married man who suffers from either complete or partial 
impotency has qmte another problem This man must first be ex- 
amined to see if his sexual organs are normal anatomically The 
wife must be similarly e xamin ed When both are found to be normal 
as to anatomic structure, mquiry must be made mto the mtimate 
relationship between man and wife 

Sometimes there are conflicts between the pair Sometimes the 
wife teases the husband about his failure, thus makmg matters 
worse The most difficult situation arises from partial impotency, 
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for under thu beading comes premature ejaculation. This is some- 
omcs incurable. It is always psychic. Some patients can and do core 
themselves. It a somewhat aim to speech defects. In a young hus- 
band, such a condition need cause no worry for usually after the 
couple becomes b et ter acquainted and sexual relations occur often 
and regularly control is established. One must carefully explain 
to the panent that there a no disease or defca in his sex apparatus. 
Furthertriore he must be assured that a previous attack of gonorrhea, 
which may be troubling his conscience, has nothing to do with in 
Plenty of rest, not only general but sexual, with periods of conn 
DCQcc, IS essentui for a cure. Grcumosion is somenmes advisable 
since tougbciung of the mucous surface of the glans penis malr^ 
It less sensitive. Various types of anesthcnzing jellies have been 
applied to the glans past before coitus to deaden extreme sensitivity 
and further retard ejaculaaom However all of these iDeasufcs some 
tunes fail Tunc alone cures the largest number 
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The Sulfonamides 

and Antibiotics in Urology 


The sulfonamides and the antibiotics — peniallin and stre 
mycin — have ushered m a new era m the cure and prevenaoi 
infectious diseases We first made use of the sulfonamides m 1 
and 1937 and then we were astonished at the power these bem 
ring, diazo compounds possessed True, they have been fo 
poisonous to man in a few instances, but they are much n 
toxic to pathogenic micro-organisms It is also true that main 
strams of bacteria developed, so we must contend with the p 
lem of sulfonamide-fast organisms When resistant strains be 
to be a real problem, the antibiotics, penicillin and later stre 
m3'cm, v'ere introduced. These new substances destroy pathog 
organisms on a basis different from that of the sulfonamides 
can be used m conjunction with them The antibiotics are not v 
out their reacuons and sensitizations, however, smce their n; 
may be legion, they offer the promise of many new preparauon 
come For the first time m the long struggle against mfection 
have m our hands effective weapons with which we can cone 
our ancient enemy, bacterial disease 

In urology we often deal with mfection within the body ca^ 
which, localized or not, is always a threat to hfe Formerly, m 
localized mfecuoas could be cured only by incision and drami 
with our new aids we can, and do, cure many diseases for wl 
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THE SULFONAMtDES AND ANTtSlOTICS 
tbe body once had to provide it* own andbodies and immunity 
We find that, m our field particularly the disease sometime* yields 
magically to treatment, only to return promptly Tihen treatment is 
relaxed. Then it becomes necessary to carry out a complete urologic 
examination to try to discover the underlymg cause, which might 
be a stone a tumor or other obstructive uropathy We should not 
neglect these great aids to the clearing of infection so that instru 
mentaaon of the urinary tract or operation can be safely earned out 

The SuIfonamtJes 

Although we ore s^xll acquainted with a long list of sulfonam 
Ides, for our purposes we commonly use four sulfgcetimtde 
(formerly called sulomyd), sulfaduaxole, sulfadiaiine and sulfanll 
amide. In our opinion the newer sulfonamide compounds possess 
no great advantages over these four If, hemTver, ooe wishes to 
use any or all of the nev.'cr compounds, the foUcnsTug facts apply 
to them as v-'elL Some of these compounds we have used for 10 
years and we have come to know both that virtues and weaknesses 
We have used them orally mtravenously and locally m wounds, 

Svlfecetimuie 

This drug, v,v have found, produces less toxK rcacoon than the 
other sulfonamide* m amount* necessary to stcriliie the urine, and 
for dm reason it has long been a favonte with us. Although sulfac 
etimide is an acetyl sulfamiamidc, it is not identical with that 
formed by the body from sulf anilami de. It has been shown cxperi 
mentally that sulfacetiniide has the lowest toxiaty of any of the 
sulfonamides we have used, and this bolds true for both the imme- 
diate tcniaty and the chronic toxiaty values. Furthermore, David 
Lehr has shown that it is 115 tune* more soluble m water than 
sulfathiaxole. Because of this marked water solubility it is possible 
to obtain a high unne concentration of the drug with a relatively 
low blood leveL We have used this paroculat compound m com- 
bating kidney infections since 1938 and we have never had a 
of anuna from blockage of the kidney with sulfacedmide /‘r yt f H li, 
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It IS our conviction that sulfacetimide is the best compound for 
common infections of the kidney, although it is not as effective 
against gonorrhea as other sulfonamides 

Dosage — Orally — In kidney infections such as pyelitis and 
pyelonephritis, as well as infected hydronephrosis, pyonephrosis, 
calcareous disease with infection and cj^satis, we prescribe doses of 
IV 2 gr three times a day after meals for four days Each period of 
medication is followed b} a rest period of from four to seven da)'S 
Sometimes larger doses are used, eg, to maintain a constandy 
high blood level, 15 gr are given every three hours conanuously 
unul the desired clinical result is obtained Such treatment can be 
safely continued over a long period of time If sulfathiazole is given 
in this manner, about 15 per cent of padents become sensitized, 
but this has not happened in our experience with sulfacetimide 

In mfections of the urinary' tract which often accompany and 
complicate renal or genital tuberculosis, ve have found sulfacet- 
imide highly' effective. It is gu'en orally' m three or four day courses 
for as long as six months, one 7^2 gr dose being given three times 
a day'. We routinely use sulfacetimide m 714 gr doses three times 
daily for three days before transurethral resection of the prostate 
and for four day's after the operaaon. Until recendy, no cases of 
epididymitis developed after such treatment, but v'lthm the past 
year v'e have encountered several despite this medication This and 
other obser^'ations suggest that the sulfonamides are losmg some 
of their effectiveness 

We have found that some patients who can take none of the 
other sulfonamides can take sulfacetimide Padents who develop 
headache and a toxic feehng when takmg sulfacetimide usually 
tolerate the drug if tw'O 5 gr acerylsaliq'lic aad tablets to each 
IV 2 gr. sulfacetimide tablet are given m one dose at bedtime 
The blood levels are not constant, but the results often are sur- 
prisingly good. 

Intravenously . — The sodium salt of sulfacetimide can be used 
mtravenously, but v'e prefer sulfathiazole or suLfadiazme 
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Locally — In wounds ^-c Lise sulfathiazolc b ec aus e all opcfot 
iDg rooms arc supplied v,^th it m finely divided crystalline fomL 

St/lfaJ/avne and Snifatbiazole 

These drugs arc considered together inasmuch as both have their 
advocates and it is a matter of con)ecturc as to which is the most 
elective. The extensive use of suJfadmine by the armed forces 
may have given some a false impression of its efficacy compared 
with that of sulfathiaiolc. Both drugs ore effccuvc against any of 
the coccic organisms and against baacria of the colon bacillus 
group Their use m gonorrhea has been largely superseded by 
penicillin, but in penicillin fast cases of gonorrhea a full course of 
ether sulfathmolc or sulfadiazmc should be prescribed. In stub- 
born cases both can be given simultaneously 
Dosage.' — Orally — In acute gonorthea, when peniallia has 
faded or when compliaooas such as posterior urethntis pros 
canto, projtaoc abscess, salpingios, pelvic mflammanon Bartho- 
1ms tbsccis, chronic antenor urethnos, cowpenns, etc, have de- 
veloped, other sulfathiaxole or sulfadiaxine should be given. We 
believe suIfaduaMle to be the more effective m gonorrhea. Four 
doses of 1 Gm. each should be admmistered every irx hours during 
each 24 the average panent will tolerate this dosage wtU. Some- 
times four times dady after meals and at bednrae may suffice, but 
often thu is too mdefinite. Administration at six hour mtervals 
sustains the blood level of the drug more evenly If entcnc-coated 
tahlets are used, it is wise not only to increase the dosage by one 
third but also to observe whether some of the tablets ore not 
paised almost mtact through the mtcstmal tract In treatmg acute 
gonorrhea, sidfathiazolc should be given at the rate of 60 to 80 
gr t day for eight days without interropoon unless senous intoler 
ance develops, Esomacon of blood levels is not pecessary in every 
case. It 13 far more important to keep account of hemoglobm 
estimations and red and white blood cell counts Tlic patient should 
be specifically instructed to dank water freely and the phyixoan 
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should check the urine several times weekly to ascertain whether 
the urine appears dilute, its specific gravity is low and it is free 
of red blood cells, sulfonamide crystals and albumin The presence 
of any of these substances in the urine should be taken as an indi- 
cation that an excessive amount of sulfonamide is being excreted 
and that the quantity and concentration are sufficient to provoke 
kidney irritation The concomitant administration of 1 Gm of 
sodium bicarbonate for each gram of either sulfadiazine or sul- 
fathiazole will tend to keep these drugs in solution and to prevent 
their precipitation in the urine Cases not responding to the fore- 
going sulfonamide therapj', either with or without adjunctive 
penicillin therapy, should be treated as suggested m the following 
chapter on gonorrhea 

The same dosage applies in cases of chancroid and lymphopathia 
venereum In pyelitis, pyelonephritis and cystitis, one IV 2 gr tablet 
three times daily until cured is quite satisfactor}' 

Intravenously — Sulfadiazine and sulfathiazole are both available 
m the form of a sodium salt which can be used intravenously in 
the more seriously ill The sodium salt of sulfadiazine may be 
admmistered in a 20 per cent solution (4 Gm to 20 cc of distilled 
water) or may be further diluted with disulled water and given 
by venoclysis 

Locally — In wounds, the raicrocrystals of sulfathiazole may be 
used The use of a fine powder in cavmes is not recommended, 
for considerable lumping of the substance is apt to occur Usually 
not more than a total of 3 Gm of the drug should be used, ov^mg 
to the danger from systemic absorption In treatmg local lesions 
such as chancroid and lymphopathia venereum, as well as mguinal 
ademtis (buboes), it is advantageous to apply the drug directly to 
the lesion 

Sulfantlamtde 

Other sulfonamide drugs have largely superseded sulfamlamide 
m the oral treatment of urmarj' tract mfections At present it is 
the drug of choice m but one urologic condition — erysipelas fol- 
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Icming arcumcuion, Thts once drcatled complicaaon of a simple 
procedure c no^\ a seeming rarity but, should it occur it responds 
promptly to oral sulfanilamide therapy In severe cases sulfami 
amide can be administered intras'cnouslj in daily doses of 5 Gm 
per 1 000 cc of disnlled uTiter for die average adult 
Locally — Some surgeons prefer sulfanilamide for direa applica 
non m v-ounds, and it appears to work about as well as any of the 
sulfonamides. Usually not over 3 Gm. of the drug should be used 
m this manner We use cither sulfanilamide or sulfathiazolc regu 
larly m x^ounds. In ncphrcCTom) for tuberculosis, in only one case 
has postoperative sinus dc^-eioped in our experience since we have 
used the sulfonamides locally When the v.-ound is closed the line 
of masion a covered ssath a layer of the rotcrocry’sali, o tongue 
depressor being used as a spreader A stnp of vaseline gauic is 
then placed o>‘ef the ss-ound and the usual game dressing is applied. 
This usually preveno suppuration and even satch abscesses arc 
rare Tvben thts method is followed. 

Untouard Reactions to the Sulfonamides 

There can be no qaesnon that the sulfonamides arc a great boon 
to manlnad. They have ho^‘e\-cr some effects that are not curative. 
Their toxic by-effeca have been greatly magntiied by many wr i ters. 
We are rather of the opinion that the greatest danger from then 
use lies m the physician s failure to recognoe an untou'ord rcactwa 

The sulfonamide compounds \‘ary m toxiaty Sulfanilamide pro- 
duces the most varied and perhaps the most severe rcacaons. Sulhi 
thmzole and suJfadtaxine arc less toxic, and sulfacetunidc causes 
fewer untou-aid reactions chan most of these drugs. 

Cerebrsl Symptoms —'Hczdaxiit ond dizziness, vertigo and vomit 
mg may follow the administration of sulfanilamide and, to lesser 
degree, lulfathiazole and sulfadiazine. Frequently there is cloudmg 
of the scQsonum, with inability m concentrate, A patient udx) has 
important decaions to make should be warned of this. Loss of 
•ense of equUibnura and a hulure of muscular co-ordinaoon arc 
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sometimes pronounced Judgement of distance and space and depth 
perception, as well as ability to judge the speed of moving objects, 
may be affected in a manner dangerous to aviators, locomotive en- 
gineers, bus drivers, steel workers and the host of drivers of private 
automobiles For this reason if no other, the Jaw should prohibit and 
prevent anyone but qualified physicians from prescribing the sulfon- 
amides No patient should take any of them on his own responsi- 
bility, nor should they be prescribed without the patient being told 
of the possible effects Of course, this latter can be overdone it is 
better that nervous or unstable persons who are hospitalized do not 
know all the hazards 

Gastro-lntestmal Symptoms —Some of these are of cerebral origin 
Complamts of pain in the region of the stomach and digestive dis- 
turbances are not uncommon They are almost never serious, but 
usually require that the medication be temporarily discontinued 
Three or four days later, or whenever the disturbance appears to 
have subsided completely, another attempt at the same treatment 
may be made, but if the same symptoms appear again sulfonamide 
therapy will have to be abandoned and the case will have to be 
approached with the traditional therapeutic measures 

Skin Rashes —One common type is scarJaaniform, and another is 
morbilhform Usually the latter is accompanied by itchmg, and 
sometimes by fever If the rash is overlooked and treatment is con- 
unued, hair may fall out Sometimes these rashes are akin to anaphy- 
laxis We have seen one case in which the patient was thus sensitized, 
and a series of large, raised, reddened lesions, extremely sore and 
tender, appeared on various parts of the body At first they followed 
the administration of sulfamlamide When that drug was discon- 
tmued the rash subsided, leaving pale, hver-colored spots the size 
and shape of the original lesion These gradually faded over a period 
of months Six mouths later the patient took one 5 gt tablet of 
sulfapyridine Within a few hours every one of the discolored spots 
blossomed mto a lesion exactly like the first one No more sulfona- 
mides were taken for almost a year By that time sulfathiazole was 
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Bvaikble and the paocnt took one 5 fir tablet of it— with the same 
resulL After a lapse of sc\'eral months one half of a 7 gr sulfacet 
loiidc ablet taken. The paocnt became violently ilk and all 
tbe skin lesions reappeared. Whether such a person can c^•er be 
desensiti 2 ed 'we do not know 

Fercr is not a rare complicatiorL It is estimated that in about 15 
per cent of the m T\'hich a paoeot has previously had the drug 
starting tbe mcdicanon at>eT\ wnJl cause this reaction. We have 
known a single 5 gr ablet of sulfathiazole to cause an mcrease of 
t em pe ra ture to 107 5 F within a few hours of mgestjon, 

Cjtnosts, according to our expencocc, is caused by only one of 
the sulfonamides, sulfandamidc. The ghastly appearance of the 
paocnt, due to sulfhemoglobinemta, is often abrromg It was early 
learned that by combinmg with the sulfanilamide 1 gr or less of 
methylene blue, normal color could be restored and mainamed, 
Conjitnelnats of raild degree a sometimes seen but t$ usually 
transitory 

Aciiosn ts a fairly common result of sulfonamKle therapy Sodium 
bicarbonace (10 30 gr three rimes a day after meals) effectively 
corrects the condition which ts neser senous. 

JdMnJiee may be an imporant sign for necrosis of the liver may 
result if tbe drug is not withdrawn immediately When it ts dis 
continued die paocnt should be instructed to dnnk two glasses of 
^ter every hour for two days. This wall effectively and quickly nd 
dw system of all traces of the compound, 

Antmta.~AW the sulfonamides carry the threat of decreasmg the 
number of red blood cells and the amount of hemoglobin, ft is for 
dm reason that, as has been sated, blood counts and hemoglobin 
estimations should be made just before medication is started and 
^wy three days, especially when treatment must be prolonged, 
^^^"^^cisionally anemia sometimes of the hemolytic type, develops 
rapidly after one small dose of the drug 
Agranklocytosu and Lokkopenta.—Thc white blood cells arc 
*‘^'™^tunes adversely affected by sulfonamide tberapy Fortunately 
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agranulocytosis is rare, but a leukoq^te count should be done before 
starting the treatment and at three day intervals If the white cell 
count falls below 4,000 per cu mm , the drug must be discontinued 
and all traces of it should be cleared from the system by the drinking 
of two glasses of water hourly for two days Such destruction of the 
white blood cells is a serious development, for which the prognosis 
is always grave Immediate blood transfusion should always be 
considered in such crises 

Leukocytosis —^omQUmQS it is difficult to determine whether an 
mcrease in the white blood cells is due to the disease or the drug 
It IS definitely known that leukocytosis occasionally develops as a 
result of sulfonamide therapy 

Pam may occur in the stomach or the liver We have known 
severe pain to occur in the liver accompanying drug fever, and there 
may be pains in the bones and joints 

Renal damage — Both sulfapyridine and sulfadiazine, like sul- 
fathiazole, may produce renal damage Sulfapyridine concretions are 
usually deposited in the renal pelvis and the ureter, whereas sul- 
fadiazine deposits are found in the smaller renal tubules This sub- 
ject is fully discussed in Chapter 11, under "Sulfonamide Deposits” 
(p 211) Whenever this type of renal damage occurs, the patient 
complains of pain over the kidneys in the back or along the course 
of the ureter, and his urine contains red blood cells Administration 
of 10 to 30 gr of sodium bicarbonate three times a day and two 
glasses of water every hour may dissolve the deposits In the case of 
sulfapyridine, ureteral catheterization and irrigation with distilled 
water may dissolve the concretions Reactions to neoprontosil are 
mostly the same as those to sulfanilamide, and their intensity varies 
with the dose given 

Other reactions —Swelling of the joints, resembling rheumatism, 
IS sometimes seen Peripheral neuritis, enlargement of the liver and 
ascites are rare, but have been reported 

The benefits derived from therapy widi the sulfonamides far 
outweigh Its dangers There are many ways in which the drugs may 
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be giveii- Sometimes trouble may be avoided by using entenc-coatcd 
tiblets. Some mdrviduals are so annoyed by such sidc-effcca as a 
feeling of fulness and pressure m the head together tv^th malaise 
that they feel completely incapable of carrying on thor regular 
occupations. In such cases, os we have said, we have often found 
that three gr tablets of sulfathiaiole or sulfacetimidc can be 
given at bedtime together with twT> 5 gf ocetylsalicyhc aad ablets. 
Good therapeutic results ma) be obtamed this way though the 
blood levels arc not constant 

Other SulforiMmtdes m Urology 

Vanous sulfonanudei have had periods of populanty m die past, 
and other preporaaons will undoubtedly be mtroduced. Often when 
the aiittapated response to one preparation docs not occur another 
may be tned- 

The other sulfonamides chat are sometimes used today to control 
unnary traa lofecoons are sulfapyndine, sulfamerazine and neo* 
prontosil The dosages of sulfapyridmc and sulfamerarme are the 
same as for sulfathiazolc and sulfaceomide, tihde the dosage of 
neoprontosil is the same as for sulfamlamide The usual tablet of 
sulfapyndine or sulfaraeranoc is 7H gr., but the ablet of neo- 
prootosil contains 5 gr 

Ptntallrn 

In 1929 Alexander Fleming noted the antibacterial properties 
of a certain laboratory mold which proved to be of the genus 
PemeflUum, It was not until 1939 however that the countless 
strains of peniollram were examined and then only one, a stram 
cloicljr resembling Pcniallium ooatum, was found to exhibit the 
desired antibactenal properacs By 1940 wTift. was begun and by 
1942 quanatjcs of penialhn suffiaent for adequate clinical trial 
available. Id the eniumg months the production mounted 
until finally there was enough for both the armed forces and the 
gwicrtl public 
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Penicillin has been found of considerable value in the treatment 
of diseases of the urinary tract, and it is the best drug we have for 
the treatment of gonorrhea Its chief criticisms have been its 
instability, Its rapidity of excretion and the necessity for intramuscu- 
lar injection The criticism of instability is especially true of sodium 
penicillin, which must be kept at a temperature of 5 C or less 
(4l F ) Furthermore, sodium penicillin is hygroscopic and cannot 
be used after the ampule has once been opened Calcium penicillin, 
however, is more stable, will keep at room temperature and is not 
hygroscopic The excretion rate in both is about the same 

Penicillin is important in the treatment of urmary tract infec- 
tions due to gram-posmve cocci, chiehy Staphylococcus aureus and 
Staphylococcus albus It can and does cure both hemolytic and 
nonhemolyuc streptococcic infections of the urinary tract and is, 
therefore, a great aid in the treatment of some cases of acute 
pyelonephritis In acute epididymitis or acute prostatitis, either 
venereal or nonvenereal, penicillin is of considerable help, smce 
these infections are usually of streptococcic or staphylococcic origin 
However, it is of no particular importance in chronic infections of 
the epididymis or prostate It is apparently without eSect in the 
most common infections of the upper urinary tract, those due to 
the Bacillus coli variant, Escherichia coli It is of doubtful value in 
the treatment of urinary tract infections due to Bacillus pj^ocyaneus 
or Bacillus proteus, and it has no curative value in the treatment 
of tuberculosis 

In syphilis, penicillm will produce rapid disappearance of the 
spirochetes from primary, secondary and gummatous lesions The 
lesions themselves will heal as rapidly as with arsenical and bis- 
muth therapy The use of penicillin in the treatment of syphilis is 
discussed more fully on page 275 We wish to emphasize the 
importance of following up syphilitic patients who have been 
treated with pemcillm 

Dosage and Administration — ^Pemcillm can be adminis- 
tered intramuscularly, mtravenously or subcutaneously, used top- 
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Kally Of given by mouth. Intramuscular admimstraaon is most 
di ec u v e given at mtervals of three to four hours The blood con 
centrtnon reaches a maximum in 15-30 mmutcs ond, after re- 
maining fairly stanonary durmg the next half hour gradually 
diminrt>v<. At thc end of three or four hours only traces of penial 
lin can be found m the blood. 

One hundred thousand units of penicillin can be dissolved m 1 
cc of water however for practical purposes we find that 100000 
units dissolved m 4 cc of chemically pure distilled water or normal 
saline works best. There is some evidence that dissolving pemalUn 
in smaller amounts of water mcrcaics the duration of its effective 
ness. The use of a smaller amount certainly renders the mjcction 
less painfuL 

The mtramuscuiar dose of pemoUm vanes considerably with 
the oandiuoQ treated. In gonenhea, 20 000 units every four hours 
for five doses is often sufioenc, although we now advocate at least 
a total of 200 000 to 300 000 units. We have found that 50 000 
onm adminatered twice daily for two days is cffecuve and is more 
saoifaemry foe office creatmeoL In mild scaphylonxac infecnons 
of die lower urinary tract, 50 000 umts twice a day for three or 
four days is usually suffiaent, whereas m the more severe infections 
common in the upper urinary tract, 1 000 000 to 3 000 000 units 
given over a period of two to three weeks is necessary In syphilis, 
40 000 uiuts every four hours for eight days or a total of 2 400 000 
imm IS at present thc minimum recommended dose. To m crease 
thc dutanon of die effea of mtramuscuiar pemallin, calaum 
pcuiallin has been combmed with 4.8 per cent b ees w a x m peanut 
od. A smgle dose of 300 000 umo wuli show demonstrable quan 
Hues of pemollm m body fluids for a penod of 24 hours 

When given mtravenously 90 per cent of the peiucillm will 
duappear from the blood m 30 minutes. If m the senously ill 
mtrtveoous fluids arc necessary pemallin can be mixed uith 
ffltravenous fluid and given by the dnp method. Usually 100 000 
tHHtt of peniallm per liter is given either m distilled water or 
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in glucose solution, as large quantities of saline may cause edema 

The subcutaneous administration of penicillin is useful for adults 
or children who are quite ill Two hundred thousand units of 
penicillm per 1,000 cc of solution are given. Although penicillin 
IS seldom used topicall)^, a bacteriostatic jelly containing 200 units 
of penicillm per cubic centimeter is sometimes found of value in 
urologic practice 

Penicillin is rapidly destroyed when given orally Attempts to 
prevent its destruction by gastric aadity have been made by com- 
bining penicillin with trisodium citrate or with alummum hydrox- 
ide Oral admmistration can still be considered experimental, but 
further evidence may appear in the near fumre It is much more 
expensive to the patient, for much greater amounts are required 

Untoward Reactions to Penicillin 

Toxic reactions from penicillin are few Most of the reactions 
seen are probably due to impurities in the preparation of the drug, 
for only 20 per cent of what we know as pemcillm is actually 
the drug itself The lethal dose for human beings is far above the 
therapeutic dose and is at present unknown In animals, a smgle 
dose of 10,000 umts per kilogram subcutaneously or 50,000 umts 
mtravenously was found to cause death For a 70 kg adult male 
this represents a dose of 700,000 imits subcutaneously or 3,500,000 
umts mtravenousl)’^ 

Skin Rashes — About 2-5 per cent of patients on pemcillm 
therapy develop urticaria This reaction may appear on the first 
day, but may also be seen at any time and is common durmg the 
second week of treatment The appearance of urticaria is no con- 
tramdication to conttnmng treatment If the treatment is discon- 
tmued and agam begun, the urticaria may reappear Generalized 
dermatitis or a vesicular erupuon occasionally is seen 

Low Grade Fever — A fever may continue after the clinical signs 
of mfection have disappeared This will subside when the pemcillm 
IS discontinued. 
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GdstTO-lntestfnai Complaints — Rarely a paacnt ■will develop 
a bdtvninal cramps diarrhea or oausea and vomiang. 

Iniramuschlar pasn at the site of in|ccaon is a common com 
plaint Hou'cvcf we have fooiid that b) reduoeg the total mjcctioo 
to 1 or 2 cc the pain is much less, and, if the mjecaon is made m 
the upper outer quadrant of the buttocks or in the outer aspect of 
the anterior portion of the thigh, there should be little cause for 
complaint. 

Tbrombopblebitis from Intratenons Injection — This is not un 
common m patients recemng intravenous penicillin. Both the imtat 
mg effects of the drug and the imtaaon of the needle are factors m 
producing this condition, 

Herxheimer reactions are common m the treatment of syphilis 
by penicillin- Tha reaction is considered more fully in the section 
on fyphila. 


Streptomyctrt 

ScreptomyciQ is obtained from one of the actmo my ce s of the 
sod, the Actinomyces griseus. Like pcniallm, it has a low tonaty 
and It is eiaeted rapidly Streptomyan appears to work the best 
when given mtrarausculorly' hov.’cvcr it can also be given mtra 
venously subcutaneously orally or topically Because of its rapid 
excrenoQ, it is given at three or four hour intervals when given 
mtromusailflxly The dose required is approximately ten times that 
of penicillin. 

The chief action of screptomyem is against gram-negative bac 
tern and, therefore, it is effective m many conditions of the urinary 
tract in which the sulfonamides and penicillin have failed. Penial 
hn a primarily of value m gram positive infections one exception 
being the grtm-oegative gonococcus Streptomyan is most effective 
m Aerobacter aerogenes infections and thereafter m a decreasing 
*ealc of action, against Escbenchia coU, B protcus. Staphylococcus 
Streptococcus fecalis and Pseudomonas aerogenes. Of 
interest to everyone are the promising reports oo the treatment of 
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tuberculosis with streptomycin Just how effecave it will be re- 
mains to be proved by clinical experience 

It must be remembered that streptomycin has received wide 
publicity in lay journals and in the public press, in fact, the public 
has been led to believe that everything said of it is accomplished 
fact There are reasons why the appearance of this new therapeuuc 
agent on the pharmaceutical market will probably be delayed 
Congress passed a special act to insure standardized control of 
penicillin by requiring certification by the Food and Drug Adminis- 
tration before its distribution for general use A similar act of Con- 
gress for standardized control of streptomycin is probably in the 
making 

Streptomycin seems to have more toxic properaes than penicillin, 
and It is not yet clear w'hether these properties are inherent in 
the drug itself or in the minute quantities of impuriues present 

We are unable to supply enough first-hand experience with this 
new drug to W'rite authoritatively Undoubtedly several new anti- 
biotics will be developed and publicized Adequate directions for 
dosage, indications, limitations and dangers will be supplied before 
each one is released for general use On streptomycin, gramicidin, 
tyrothricin, clavacin, flavicin and a host of others to come, we must 
await the clinical leveling properties of time before w'e can accu- 
rately assess the therapeutic value 



Gonorrhea 


Wb OSCE bebevcd that gooofthca lilx the poor would be with 
us olN^’ay*. That utu in the dayt before the nxxlcni era of thcra 
pcuDCi, Noa there n every indicaoon that the disease can and 
will be elumnatci Tbc disease would have been eradicated long 
ago were it ooc for the fact that it has its roots deep m die sociaJ 
fabric of all naaons. Since the advent of sulfoDamide compounds 
and peoiaUm, gonorrhea ts on the way to becoming a rare disease 
Formerly the free clinics were crowded with these trying and un 
iDte r es tm g cases, Tbc complicaoons resultmg from gonorrhea were 
Icgjoa Tbc women s wards were filled with women with saJpmgios, 
and Barthohn s abscesses abounded. Now it a rare to find even one 
woman widi pus tubes on a large gynecologic service 
More progress has been made toward the eradicatjon of gonor 
rhea since 1937 than m all the ages that have passed, Ihis change 
has come about not because of any improvement m public morals 
nor because of the sagacity of the social agencies, but solely because 
of die sulfonamide drugs and peniaUm and thdr applicatioQ to 
tbc problem by the general practitioners of this and other countnes. 
Diagnosis. — Unfortunately not all physicians bother to rrmbr a 
stained smear of a urethral discharge. Some classify every urethral 
discharge as gonococcic, which is, of course, wroxig. We have found 
that we must revise the former figures as to the ratio of gonorrheal 
to nongODorrbeal dtscharget. Formerly nongonorrbeal or nonspe- 
cific urethrmi comprised about 30 per cent of all urethnos cases. 
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Now the ratio has changed so that the nongonorrheal cases com- 
prise about 75 per cent It is better, however, for the physician to 
consider everj^ urethral discharge as possibly gonococcic until proved 
otherwise than to diagnose "strain” or "urethral catarrh” 

TECHNIC 

Four slides should be smeared with pus from the discharge One 
of these shdes is stained with methylene blue, washed and dried 
and viewed imder the microscope The presence of the characteristiQ 
intracellular, coffee bean-shaped diplococci lying in groups of tv^o 
or four, or multiples thereof, is all that is needed for diagnosis 
Another slide may be stained by the Gram method, as follows 
(1) Dry and fix the film with heat. (2) Stain five mmutes with 
amhne water gentian violet. ( 3 ) Pour off the excess stain and apply 
Gram’s iodine soluoon for two to three minutes (4) Decolorize 
w'lth 95 per cent alcohol as long as color comes aw'ay (5) Wash 
m clean water (6) Dry with a blotter (7) Counterstam with 
dilute carbolfuchsm (8) Wash and dry (The baaeria which are 
stamed red by this method are knowm as gram-negative ) The re- 
maining two slides may be sent to a laboratory for examination if 
this IS deemed desirable The diagnosis is usually easy 

In the female a somew'hat different simation exists Often the 
woman is brought in by a man w’ho accuses her of infecting him 
The doctor may make a cursory examination of the woman and 
pronounce her clean. Nothmg could be more dangerous The woman 
may be a carrier She may harbor the germs m the cervical glands, 
and many slides must be made before the organisms can be found 
We have made as many as 30 shdes before finding the gonococci 
m the cervix of a suspecL 

Men who have recently had gonorrhea and wish to know if thej 
are cured present a problem Sulfonamide- and pemcillm-treated pa- 
tients do not respond to the old standard tests of cure, which were 
( 1 ) allowmg the patient to indulge m sexual intercourse, (2) per- 
mittmg the patient to drink alcohohc beverages, (3) passmg a 
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sooni Patients treated by the sulfonamides and pcmallm, even 
though they are not completely cured have no recurrence of the 
discharge in response to these test*. In these cases the paacnt is 
mstrocted to bring to the office a speciinen of the first urme voided 
in the morning For this he ts given a fmnle bottle. He u mitmcted 
to cleanse the penis with soap and w amr and to sterilrce the meatus 
with a pledget of cotton dipped in alcohol. From this specinien a 
quantity a ccntnfaged and smear* arc made and *tabed by the 
Gram method. Further cultures should be made from this spec imen . 
In addition, the prostate is massaged and a ipeamen of prostatic 
fluid IS collected under aseptic precaunons. This a examined and 
cultured the same way a* the urine specimen. When centrifuged 
specimens of the firtt unne voided m the morning no longer show 
pus cells the patient a cured. 

Most books state that culture methods are extremely reliable for 
dagnow. We know from crpenence that it a difficult to grow the 
gonococcus m culture mediums when we are doubtful regarding 
the dagnosa and quite easy to obtain good culrures when die 
dtagnosa u apparent from the slides and from the clmicaJ signs 
and symptoms Ihc culture method, therefore, ma y fail m the very 
cases m ^^hich tc should become the final test, although in the 
h ands of technicians experienced m this particular work ctilture 
methods may be relied on. 

When cultures of material which may be suspicious of gonorrhea 
are desired, it is best to write to a reliable laboratory explaining 
the ex a ct problem and just what information n n eeded. The labo- 
ratory will be glad to oKipcratc by sending comamers and details 
as to bow the specimen should be collected. It is impossible for any 
doctor to have both the skill and technical knowledge and the time 
to carry out such culture methods or successfully and reliably to 
grow the gonocoams. 

Treatment— Just pnor to die lotrodocaon of the sulfonamides, 
fever treatment by mraos of the heat cabinet had brief popularity 
The fever treatment was and is the most exquisite form of torture 
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Now the raao has changed so that the nongonorrheal cases com- 
prise about 75 per cent. It is better, however, for the physician to 
consider every urethral discharge as possibly gonococcic until proved 
otherw'ise than to diagnose "strain” or "urethral catarrh” 

TECHNIC 

Four slides should be smeared with pus from the discharge One 
of these shdes is stained with methylene blue, washed and dried 
and viewed imder the microscope The presence of the characteristic, 
intracellular, coffee bean-shaped diplococci lying m groups of two 
or four, or multiples thereof, is all that is needed for diagnosis 
Another slide may be stained by the Gram method, as follows 
(1) Dr)' and fix the film wnth heat. (2) Stain five minutes wnth 
aniline water gentian violet. ( 3 ) Pour off the excess stam and apply 
Gram’s lodme soluuon for tw'o to three minutes (4) Decolorize 
with 95 per cent alcohol as long as color comes aw'ay (5) Wash 
m clean water (6) Dr)' with a blotter (7) Counterstam with 
dilute carbolfuchsin (8) Wash and dry (The bacteria which are 
stamed red by this method are known as gram-negative ) The re- 
maining tw'O shdes may be sent to a laboratory for examination if 
this IS deemed desirable The diagnosis is usually easy 

In the female a somew'hat different situation exists Often the 
woman is brought m by a man who accuses her of infectmg him 
The doaor may make a cursory examinanon of the w'oman and 
pronounce her clean Nothmg could be more dangerous The w'oman 
may be a carrier She may harbor the germs m the cen'ical glands, 
and many shdes must be made before the organisms can be found. 
We have made as many as 30 shdes before findmg the gonococa 
m the cervix of a suspecL 

Men w'ho have recently had gonorrhea and wish to know if the) 
are cured present a problem Sulfonamide- and pemcillm-treated pa- 
tients do not respond to the old standard tests of cure, which were 
( 1 ) allowing the panent to indulge in sexual intercourse, (2) per- 
mirang the patient to drmk alcohohc beverages, (3) passmg a 
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sound Paacnts treated by the sulfonamides and penicillin, even 
tfaoogh they are not completely cored, have no recurreoce of the 
discharge m response to these tests In these cases the patient is 
instructed to bring to the office a specimen of the first unne voided 
m the mommg For this be is given a stcnle bottle. He is instructed 
to the penis with soap and water and to sterilize the meatus 

with a pledget of cotton dipped m alcohol From fins specimen a 
quantity is centnfnged and smears are made and stained by the 
Gram method Further cultures should be made from this specimen. 
In addition, the prostate u massaged and a tpeomen of prostaoc 
fluid a collected ondcr ascpac precaunocs, Tha is examined and 
cultured the same way as the unne specimen. When centrifuged 
ipeameni of the first unoe voided m the morning no longer show 
pus cells, the patient a cured 

Most books state that ctUmre methods are extremely reliable for 
dagoosis. We know from expeneoce that it a difficult to grow the 
gonococcus m culcaie mediums when wt are doobtfol tegaidmg 
the dtagnosa and <piite easy to obtain good colmres when the 
diagnosis a apparent from the slides and from die clinical signs 
and symptomi. The culture method therefore, may &iJ m the very 
cases m which rt should become the final test, although in the 
hands of cechmaans expencoced in this paracular work culture 
methods may be relied on. 

When cultures of material which may be suspicious of gonorrhea 
are desired, it is best to write to a reluble laboratory explaimng 
the exaa pcoblem and just what information is needed The labo- 
ratory will be glad to co-operate by sending containers and details 
as to bow the specimen should be collected It is impossible for any 
doctor to have both the skill and technical knowledge wrvl the time 
to carry out such culture methods or successfully and reliably to 
grow the gonococcus. 

Treathent— Just pnor to the introduction of the sulfonamides, 
fever treatment by m ea n s of the heat cabinet had brief popularity 
The fever treatment was and is the most exquisite form of torture 
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ever devised in the name of therapy Many patients swore they 
would rather have the disease than endure the treatment However, 
in certain cases fever treatment is to be recommended and is sound 
therapy 

Modern treatment of gonorrhea consists in the administration 
of penicillin, the sulfonamide compounds and, if need be, strepto- 
mycin in adequate doses At the same time, proper control of the 
patient is necessary so that the greatest degree of co-operation is 
obtained When all these conditions are fulfilled, a cure results in 
98-100 per cent of cases 

Of the Male — Penicilhn is the best drug we have for the treat- 
ment of gonorrhea One hundred thousand units should be adirunis- 
tered mtramuscularly within 24 hours, preferably in doses of 
20,000 units every four hours However, from a practical stand- 
point, this IS often not possible We therefore give 50,000 units 
morning and evening for tv'o days with results about as good, 
although we know we cannot maintain a high concentration in 
the blood for more than a short period of time We prefer to dis- 
solve the penicillin in small amounts of disulled water, usually 
about 1 cc We have tried the single injections of penicillin m 
beeswax and peanut oil but find some objections to this method 

When a patient is treated with penicillin, the discharge will 
generally cease within six hours The gonococci disappear rapidly, 
and the patient will often be considered cured m 48 hours How- 
ever, It IS wise to follow all penicilhn-treated patients for a week 
to 10 days to make sure there is no recurrence The nrme should 
be negative, both microscopically and macroscopically There 
should be no pus cells on nucroscopic examination of the specimen 
of centrifuged urine, although there may be epithelial shreds m 
the urme for several days 

In some patients treated with ordmary doses of peniciilm the 
discharge is only reduced for a few days, or recurs after bemg 
completely arrested. These patients should receive penicillm m 
larger doses, usually 300,000 to 400,000 units m divided amounts 
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We often give sulfooamidei together v,ith pemalUn, and certainly 
after a recurrence sulfonamides arc mdicated. The average male 
patient can tolerate eight or ten iVi gr snlfathiazole or sulfadianne 
tablets e arh 24 hours In most cases the patient is instructed to 
take two tablets after each meal and then two or four more tablets 
at bedtime. Thu program must be conanued without mrermption 
for seven days Careful follow up is then necessary 

The patient under treatment must abstain from liquor and 
terual relations and from heavy lifong or any ercfose. He should 
be on a bland diet, dnnk a glass of water every hour during the 
day be given two four-day courses of penioUm and two four-day 
courses of lulfathiaiole or sulfadiazine (two IVi gr sulfathiazole 
tablets every four hours) every month, and must be seen by the 
phyiioan at the office at least three tunes a week. 

One other group of panents demands our cooiidcfatioo that is 
the s m all group who are penicillin resistant and who can tolerate 
no form of sulfonamide compound. The course of treatment for 
such patients should be os follows 

1 For the first four or five days, no urethral mjeettons are used. 

2 The paneat is given santol od orally in doses of 5 nunmn three 
omes a day before meats. 

3 He must take hot sitz baths for 20 to 30 minutes each day 
for the first week 

4. He must take copious amounts of water by mouth two glosses 
of water every hour is not too much. 

5 After four or five days, the patient is given a presenpoon for 
procargol 14 of 1 per cent and a B-D synnge no 2043 and mstructed 
to mjea a scant syrmgeful mto the urethra twuce daily He is first 
to void, to wash out the canal from wi thin and cleanse the passage. 
The patient then makes die m^ection and holds it m the urethra for 
five minutes by the clock. 

6 He 11 instructed to come to the office every day for the first 
two weeks, then three times a week thereoftet As soon as the paoent 
begins ha home m^ections, the doctor should begm to m;cct a 
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syringeful of nvanol 1 1,000 solution at the office on each visit 

7 Smears should be made of the sediment in the first glass daily 
for the first week to note the progress of treatment After that, 
smears of the sediment should be studied once a week 

Such a course of treatment for sulfonamide-sensitive patients may 
take as long as three or four months to bring about complete cure 

Of the Female —The. treatment of gonorrhea in women differs 
considerably from that in men In the first place, a woman may be 
infected but have little discomfort and practically no symptoms 
severe enough to bring her to a doctor In less than half the female 
patients is the urethra involved to the extent that urinary distress 
becomes a symptom The diagnosis is more difficult than in mem 
Smears must be made from the cervix, vagina and urethra One 
must be guarded in giving a clean bill of health to a woman sus- 
pected of harboring the gonococcus The woman may delay seekmg 
medical advice until she has pus tubes or a Bartholin abscess Fortu- 
nately, such complications develop in less than 5 per cent of all 
gonorrheal women 

No matter what the stage of the disease, the treatment is about 
the same 

1 It IS wise to give somewhat larger amounts of penicillin to 
women At least 200,000 to 300,000 umts divided into doses of 
20,000 to 30,000 units should be administered every four hours 
intramuscularly As m the male patient, 50,000 umts mornmg and 
evemng for tv^o or three days may be found extremely satisfactory 

2 We often combine pemcillin therapy with sulfathiazole in 
an mitial dose of four tablets of gr each, followed by two 
tablets three times a day after meals, and two to four tablets at 
bedtime This treatment is continued for one week 

3 The patient is instructed to drink two glasses of water every 
hour 

4 If the patient has even a slight fever, she is put to bed until 
It subsides 

The foregoing program generally results m a cure withm a week. 
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If at the end of a week the organisms are soil found m tmears 
of discharges from the ccmi, urethra and vagina, further treat 
ment is indicated. In addition to the continued admimstratioo of 
pcmallin and sulfonamides, treatment for a second week is earned 
out as follows. 

1 The paaent must take hot sia baths for 20 to 30 minutes 
daily for one week 

Z Some authonues advise against tknicbes, but we have found 
that hot douches are sometimes of considerable value and that there 
IS no danger of spread of the disease when pcmglhn and stilfa 
thiazole are used. Douches of bone aad soJunon used as hot as can 
be tolerated, are suggested when there ts considerable vaginal dis- 
charge. The physioan must exercise his judgment as to whether or 
not a douche is advisable and would be of comfort to the paoent 
3 Daily the vagina and cervix ore exposed with a large specu 
lum, the parts are dned thoroughly and, with a blower finely 
powdered sul/athiaxole ts blown onto the mucous surfaces. 

At the conclusioa of this second w*eek of treatment, certam 
paaents may remain uncured. Also there may be reinfection because 
the paoent has further sexual relations with the man who mfected 
her While this seems a remote possibility the idea must never be 
dmnisscd ts impossible. 

Fever treatment may be instituted when the disease persists more 
than four weeks. The paoent should be hospitalized for this treat 
ment, and technicians skilled in this particular form of tr e atm ent 
should take charge. Generally three or four heat treatments will 
suffice. 

It was formerly beheved that the course of acute gonorrhea in 
the female was influenced greatly if pus tubes were present Under 
the older forms of treatment, the pus tubes remained unchanged 
even after a lapse of eight months to two years. Now however 
pus rubes rarely develop with p mtnllin and sulfonamide treatment 
Occasionally the doctor does not sec the paoent until she has pus 
tubes and pelvic pentomos. Pus tubes may develop within 48 to 
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72 hours m some untreated patients The following treatment is 
recommended in such cases 

1 The patient is put to bed, with a hot pad to the abdomen 

2 Qideine 1 gr and aspirin 5 gr is given for pain 

3 Peniallm in doses of 20,000 to 30,000 tmits is given intramus- 
cularly ever}^ three hours Sulfathiazole, tw’o iVi gt tablets every 
four hours, is given for three to eight days This medication should 
be continued for eight days after the fever subsides 

4 If there is considerable vaginal discharge, hot douches of bone 
solution may be given 

5 Operation, now rarely necessarj', should never be undertaken 
m the acute stage If necessary^ after eight or mne months, operation 
may then be carried out. 

When IS the female gonorrhea patient cured^ The ansv'er should 
be, when she can no longer infect a man who may have sexual 
relations with her. 

Because of the great number of folds, crevices and recesses m the 
female genital tract, negative smears may not be the absolute criterion 
of a cure Howev'er, if shdes made of discharges from the urethra, 
cen'ix and vagina are negaove on three successive tv'O-day intervals, 
the patient can usually be dismissed as cured. If she has no distress- 
mg symptoms the remammg gonococci, whether hidden or not, will 
die out in six to eight months wuthout treatment of any sort If the 
patient wall refram from sexual relations, this is a perfealy safe 
course 

Complications of Gonorrhea 

Smee the mtroduction of penicillin and sulfonamide therapy, 
complications are rare Naturally the great reduction m the number 
of cases of acute gonorrhea has limited the number and variety of 
comphcations, the reduction m number of the comphcations being 
proportionately greater than the reduaion in number of acute cases 
This IS due entirely to the sulfonamide and penicdlm treatment 

Acute Posterior Urethritis —This complication is now com- 
paratively rare It used to be one of the most painful and distressmg 
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cpmpbcnnons. What no^ passes for acute postenor urethritis is mild 
indeed. Gererallj it occurs in untreated patients Peniallin and sul 
fithriiolc started in the acute stage t\-ork a mat^ic cure the treit 
njcnt a the some as that for acute gonorrhea 

Acuth Gonorrheal Osrms.— This U‘as aluaj*s a rare com 
pbaoon, and we ha\T not seen a ease for jears. The bladder be 
comes coQtraacd and the mucosa in\*aded p.ith the organisms The 
treatmeot ts pcnKnllm 20 000 units c\cr} four hours for five 
doses, or 50000 units rut tee a dij for txvxi ilij’S The combined 
CSC of pcntallm and sulfathiaaolc is of \j1uc The use of siher 
citrate, formerly insnllcd into the bladder is now considcrLd 
arduic 

Acute Epididy mitis. — ^This is probabi) the most common com 
pdKatwn uc deal with but cs-en it a rare As a rule it puts the pa 
ttnt to bed. The onset rru) occur with chill follcn\-ed b) feser v.itli 
ttnJFenrurc ranging to 10-i F Usually there is a prodromal neural 
gtt of the spemuttc cord on the affected side The suTlhng of the 
<iwhdyma gradually increases during the follot^ing three or four 
dijs. Pam and adimg may be intense v.hcn the swelling reaches its 
The discharge from the urethra disappearj largely because 
of the ferer The sy.-ollen scrotum ts hot to the touch and is red 
and inflamed. The wnnklcs in the skin of the scrotum arc 
*®oothed out and the skin is tense and shiny When examined by 
^ ^oxpenenced, the disease is often diagnosed "orchim.” The testis 
**• howerer not invoU“ed. The epididymis s^hich becomes so eiwr 
^“^17 swollen, almost completely surrounds the normal sired tesus 
so that It can be located s«th difHculcy The amount of fluid that 
floats the tesus within the tunica YTiginalis a increased 
^ several times, and this adds to the swelling The diagnosis, as can 
u comparatn cly simple 

^*iment —1 The pauent should be put to bed. 

I gr and aspinn 3 gr in a capsule is given three 
^ • <iay for pam, 

^Ppoft for the swollen scrotum is provided in the form of a 
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bike support, or a Bellevue bridge of adhesive plaster can be used 

4 An ice bag is applied directly to the scrotum for the first 36 
hours, after that, heat from an electric pad is applied The heat is 
discontmued when pain subsides 

5 Penicillin is given in doses of 20,000 to 40,000 umts every 
four hours until 300,000 to 400,000 units are given, or until the 
fever and swelling subside (See Chapter 16 for detailed treatment 
of nonspecific epididymitis ) 

The fever subsides in about six days The swelling gradually 
recedes in 15 to 21 days, but may persist for many weeks m the 
form of a hard lump in the lower pole of the epididymis Nothing 
can be done about this, and the patient should be assured that it 
will return to normal in three or four months 

Acute Prostatitis — Treatment is the same as for gonorrheal 
urethritis Penicillin is given m 20,000 to 40,000 unit doses intra- 
muscularly every four hours until fever subsides 

Gonorrheal Ophthalmia — ^This rather infrequent condi- 
tion responds readily to 20,000 imits of penicillin every three 
hours for two to four days Sulfathiazole given in conjunction is 
also an aid 

Gonorrheal Endocarditis —Though uncommon, we have 
seen two cases One patient, seen before the days of the sulfonamide 
compounds, had chrome urethritis and stricture of the urethra When 
this stricture was dilated with filiforms and bougies, gonorrheal 
septicemia developed and the patient died At autopsy, gonococci 
were found in lesions on the tricuspid valves of the heart (Fig 98) 
The second case was in a man of 35 who complamed of extreme 
dyspnea Pulse rate was over l40 and extremely irregular, and tem- 
perature was 103 5 F There were a profuse urethral discharge, 
marked dysuria and epididymitis There were many gonococci m 
the urethral smears He was married to and hvmg with a woman 
who had previously given gonorrhea to another of our patients 
This man’s blood showed gonococci in pure cultures He was hos- 
pitalized and given twelve lYi gr sulfathiazole tablets daily for 
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one wceL The fever Jubsided the tfurd day the dyipnea and heart 
murmur disappeared the fifth day and he was home the tenth day 
He had no recurrence of the disease m any form He did not return 
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Skin Manifestations —Cutaneous reactions, such as localized 
abscesses, are rare 

Urethral Stricture — ^This was considered in Chapter 17 
(p 311) 

Gonorrheal Arthritis — ^This responds so well to penicilhn 
and sulfathiazole that it is no longer a therapeutic problem, how- 
ever, a few words on this subject may not be amiss Most patients 
who are above average intelligence fear gonorrheal arthritis above 
all other complications That this fear is unwarranted by the facts 
makes no difference There are tvs^o types of gonorrheal arthritis, 
acute and chronic 

I The acute form develops during the first 10 days of the disease 
If It does not develop during that period, the patient may have 
arthritis but it is not gonorrheal The figures formerly given regard- 
mg the frequency of this type of arthritis have been completely 
revised since the introducaon of chemotherapy Formerly it was 
estimated that it occurred m 1 to 2 per cent of cases of acute gonor- 
rhea We have seen only one case since 1937 This complication is 
a polyarthritis The joints affected are the knee, elbow, wrist, jaw, 
hip and ankle in about that order The disease persists for l4 to 21 
days, then gradually recedes This period can be shortened to a 
week with adequate treatment 

Treatment —The following regime is satisfaaorj^ 

1 PeniciUm is given m doses of 20,000 to 40,000 umts every 
four hours This may have to be contmued for weeks if the disease 
does not immediately subside 

2 Codeme Vi gr and acetylsalicyiic acid 5 gr is given for pain 
Demerol m doses of 50 mg three times a day may be given 
for pam 

3 Hot baths at 102 to 104 F are taken for 30 mmutes each 
day imtil the disease is controlled 

4 The prostate is exammed and treated, if necessary, as desaibed 

for prostatitis (p 255) 

II The chrome form is usually a contmuation of the acute stage 
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The chrome gooortheaJ arthnos said to ckrclop j-ears after aente 
goDonhcal urctfanm is largely a myth. There is really oo such entity 
as gonorrheal rheumatoid arthntts. In cases m ^duch the dis ea se 
from the acute to the chronic stage we have seen deforming 
changes m the )omts and camlage around the yDmts. The synovial 
fluid became infected v,^th gonococci, and when the fluid was aspir 
ated gooocxica could be isolated from this floiA TTits resulted in 
antylosis. Sometimes a slipping of a jomt m the spine leads to 
spondylolisthesis. 

Treatment — Pcnidllin is given in doses of 20 000 to 30000 
units every four hours anal 300000 to 400 000 units have been 
administered. Sulfathiazole maj be given at the same time, 60 to 
80 gr a day m doses of 15 to 22^^ gr c\Tt 7 three or four hours. 
Heat trcaonent ruaj also be of value. 

Prophylaxis against Gonorrhea 

The pfcs'cnuon of gonorrhea m both males and females is as 
important os the cure. Pcruallin and the sulfonamides have modi 
fled the old standard proph)lacuc ntual considerably Sulfathiazole 
should be cahen even before caposure Four gr tablets of 
sulfathtarole (30 gr ) ore token os soon as possible after exposure 
Tablets of penioUin may also be aken by mouth m 10 000 unit 
doses every three hours for four doses. Local application of penidl 
Im jelly may be a great aid m prophylaxis against syphilis. 

The full program, in addiaon to pcruaJlin and sulfathiazole, is 
as follows 

1 Wash the parts wrdi soap and water preferably m a shower 
or tub 

2 Dry and wash with alcohol 

3 Dry the parts again and empty the bladder 

4. With a 14 ot bulb syringe, mject into the urethra a 1 10 000 
solunon of metaphen and bold it m the urethra for fire minutes, 
toing the thumb and fingers of the left hand to keep the meatus 
closed. 
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Skin 2v£anifestations— Cutaneous reactions, such as localized 
jscesses, are rare 

Urethral Stricture — ^This was considered in Chapter 17 
P 311) 

Gonorrheal Arthritis, — This responds so well to peniallm 
id sulfathiazole that it is no longer a therapeutic problem, how- 
ler, a few words on this subject may not be amiss Most patients 
ho are above average intelligence fear gonorrheal arthritis above 
1 other complications That this fear is unwarranted by the facts 
akes no difference There are two types of gonorrheal arthritis, 
ute and chronic 

I The acute form develops during the first 10 days of the disease 
It does not develop during that period, the patient may have 
thritis but It IS not gonorrheal The figures formerly given regard- 
g the frequency of this type of arthritis have been completely 
vised since the mtroduction of chemotherapy Formerly it was 
timated that it occurred m 1 to 2 per cent of cases of acute gonor- 
lea We have seen only one case smce 1937 This complication is 
polyarthritis The joints affeaed are the knee, elbow, wrist, jaw, 
ip and ankle in about that order The disease persists for 1 4 to 21 
lys, then gradually recedes This period can be shortened to a 
eek with adequate treatment 
Treatment —The followmg regime is satisfactory 

1 Pemcilhn is given m doses of 20,000 to 40,000 units every 
)ur hours This may have to be contmued for weeks if the disease 
les not immediately subside 

2 Codeme V 2 gr and acetylsahcylic acid 5 gr is given for pain 
•emerol in doses of 50 mg three times a day may be given 
)r pam 

3 Hot baths at 102 to 104 F are taken for 30 minutes each 
ly until the disease is controlled 

4 The prostate is examined and treated, if necessary, as described 
)r prostatitis (p 255) 

II The chrome form is usually a continuation of the acute stage 
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The chronic gonorrheal arthnns laid to develop yean after acute 
gooonheal orethrms is largely a myth. There is really no such entity 
ts gonorrheal rheumatoid arthritis. In cases in which the disease 
passed from the acute to the chronic stage we have seen deforming 
changes m the ;omt3 and cartilage around the jomts. The synovial 
fluid became infected with gonococa, and when the fluid was aspir 
ated gonococci could be isolated tom this fluid- Thu resulted m 
tukylosa. Sometimes a slipping of a jomt m the spine leads to 
spoodylobsthesa 

Trestmsnt — Petucillin u given m doses of 20 000 to 30000 
units every four hours until 300 000 to 400 000 units have been 
administered- Sulfathtaaole may be giTOi at the same tune, 60 to 
80 gr a day m doses of 15 to 22^ gf every three or four hours. 
Heat treatment may also be of value. 

Prcpbylaxu against Gonerrhaa 

The prevention of gonorrhea m both males and females u as 
important as the core. PenicJlm and the sulfonamides have modi 
fled the old standard prophylactic ntual considefably Sulfa thuuole 
should be taken even before exposure. Four 7^ gr tablets of 
sulfathia 2 oIe (30 gr ) ore taken as soon as possible after exposure. 
Tablets of pentglhn may also be talmi by mouth m 10 000 imit 
doses every three hours for four doses. Local application of penicil 
bn jelly may be a great aid m prophylaxis against syphilis. 

The full program, m addinon to peniolbn and sulfathiarole, is 
as follows 

1 Wash the parts with soap and water preferably In a shower 
or tub 

2 Dry and wash with alcoboL 

3 Dry the parts again and empty the bladder 

4- With a 14 oz. bulb sjTmg^ m;cct into the urethra a 1 10 000 
Jolimon of metaphen and hold it m the urethra for five minutes, 
the thumb and fingers of the left hand to keep the meatm 
closed. 
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5 Apply penicillin jelly to the penis and scrotum and allow 
to remain for several hours ITiis is as good a prophylaxis against 
syphilis as the old mercury inunction 

Gonorrheal Vagintits m Female Babies and Young Children 

Most of the literature on this type of vaginitis w^as outmoded by 
the introduction of penicillin and sulfathiazole The disease is char- 
acterized by a discharge from the vagina Urethritis seldom accom- 
panies the vagimtis In most cases, smears made from the dis- 
charge and stained wuth methylene blue or Gram's stam wull disclose 
the disease Cultures should be made in every instance for further 
substantiation of the diagnosis To be positive in the diagnosis is 
highly important, for to stigmatize a child by making a diag- 
nosis of a venereal disease, with all its implications, is a serious 
responsibihty. 

It IS important to have a frank discussion wuth the parents, to 
tell them the exact facts and to enlist their co-operation in treating 
the disease and protecting other children in the family 

Penicillin therapy has superseded all other procedures Children 
tolerate penicillin w'ell Generally 10,000 units of pemcillin mtra- 
muscularly every four hours is adequate 

There may be a small group of these little patients w^ho are 
not cured by pemcillin and sulfathiazole In such cases a complete 
restudy of the cases must be done It is here that it may occur 
that penicilhn and the sulfonamide compounds eradicate the gono- 
coccic infection and leave the nonspecific infections w^hen both 
specific and nonspecific infections are present 

The discussion of vagimtis in children is necessarily brief for 
the simple reason that specific remedies have been discovered to 
replace the meddlesome treatments of the past. 
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242, double, 182, examination ol’, 
29, exstrophy, 178 ff , herniation, 
248, hourglass, 182, mucosa, cys- 
toscopic view, 36, nerve supply, 
227, neurogenic, 248, pain from, as 
symptom, 46, papillomas, diagnosis 
and management, 40, paralysis, 248, 
prolapse, 248, roentgen and radium 
burns, 250, stones, cystoscopic view, 
37, structure and function, 226, 
tabetic, 249, tuberculous, treatment, 
114 ff, tumors — incidence, pathol- 
ogy, treatment, 237 ff , ulcers, cys 
toscopic view, 38 

Blood acid phosphatase in, 270, in 
diffuse glomerulonephritis, 82, dys- 
crasias, causing hematuria, 44, in 
renal tuberculosis, 109, m urine, 
diagnostic charaaeristics, 19 
Blood pressure with diffuse glomer- 
ulonephritis, 81, 84, with sclerotic 
nephritis, 93 

Blood vessels aberrant, causing hj'- 
dronephrosis, 128, with kidney 
ptosis, 99 
Bougies 56 

Bright’s disease (see Nephritis) 

Buboes sulfathiazole locally for, 358 
Burns hair, ’ penile, 289, roent- 
gen and radium, vesical, 250, se 
vere, causing nephrosis, 88 

C 

Calculi bladder, cystoscopic view, 37, 
of bladder — symptoms, diagnosis, 
treatment, 203 f , causing hematuria, 
42, impacted, causing hydronephro 
SIS, 122, prostatic, 264, prostatic, 
deteaion of, 29, renal, cystoscopy 
with, 194, renal — symptoms, diag- 
nosis, 188 ff, renal, Randall's hy- 
pothesis of, 209, renal, roentgen ex 
amination, 191, renal, sedation for, 
195, renal, treatment, 195 ff, m 
seminal vesicles, 265, types, 187, 
ureteral — symptoms, diagnosis, 198 
ff , ureteral, differentiation from ap 


pendicitis, 200 f , ureteral, treat 
ment, 202, urethral, sources and 
types, 204, urethral, treatment, 205, 
urinary, 187 ff, 207 (fig), urinary, 
etiology, 205, urinary, prophylaxis 
against recurrence, 212, urinary, 
types, 210 
Calculosis 187 ff 

Cancer extrinsic, affecting ureters, 
220, of seminal vesicles, 265, ure 
teral, 222 

Cantharides causing hematuria, 44 
Carbolfuchsin for staining urinary 
sediment, 25 
Carbuncle of kidney, 75 
Carcinoma cervical, affecting ureter, 
220, cervical, causing hydronephro 
SIS, 123, chimney-sweep, 309, clear 
cell, 143, papillary, 240, papillary, 
of renal pelvis, 144, penile, 284, 
prostatic, 29, 266 ff , prostatic, 

blood acid phosphatase with, 270, 
scrotal, 309 , of seminal vesicles, 
265, testicular embryonal, 296, of 
ureter, 222, urethral — diagnosis, 
pathology, treatment, 331 f, ure- 
thral squamous cell, 321 
Caruncle urethral (female), 329 
Castration for prostatic cancer, 272, 
for prostatic hypertrophy, 269 
Catheterization in females, 54, in 
males, 52, ureteral, with renal cal 
cull, 194 , ureteral with renal tuber- 
culosis, 110 

Catheters for acute retention, 51, 
bladder decompression with, 53, m 
dwelling, attachment of, 52, metal, 
danger of, 55, passage damaging 
ureters, 218, types, 52 (fig), ure 
thral chill from, 321 
Cavernitis fibrous, 286 
Cellulitis scrotal, 304 
Chancroid 277, sulfadiazine for, 358, 
sulfathiazole for, 358 
Chemical burns causing urethral stric 
ture, 315 

Chemicals causing hematuria, 44. 
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110 tedmlc in females, 32, in 
diagnoua, 244 what 

to see, 35 

Cyso d ermo id, of median raphe, 284 
of epididymis. 294 renal, 147 ff of 
se nirra inf«n TTm_ 322 


D 

D ef er e ndds acute, 302 
Demerol 195 
Plagnotii urologic, 17 ff 
Diet for UpoJd nephrons, 90 in 
ptosis. 102. for pychm and pyelo- 
aephftmj, 63 m renal tuberculosis, 
115 and sterility 349" and urinary 
calculi, 208 

Diedacrliia 97 99 100 
Dlodrasr in nrography 39 
Diureno for chemicml nephrosis, 89 
m slonsemlooephrim, 85 in lipoid 
nephtoils, 90 

DiTcrtscula of bladder 183 240 

242 f., of bladder cystoscopic tscw 
37 oi bladder earning bydro- 
ncphiosis, 130* of bladder papil 
loma in. 241 (fig) of bladder 
onnary TcJcme snggening, 16 coo- 
gesaltai, of ureter 177 urethral (fe* 
male) 326 urethral (male) 183 
320 

Dooonns bodies 279 
Drugs CBOsiog bematuria, 44 
Dysoru in renal tuber cu losis, 109 as 
symptom, 48 

E 

Ecxema marginatum scrotal, 304 
Eciema cusplex 303 
Edema m nepbroaia, 87 
Ejaadadoo premature, 351 
Electrocoagulanon of bladder ru 
mora, 241 of urethral (female) 
otneer 332 

Elephantiasis filanal, 306 B non 
filanal, 306 

Empyema amyloid nephrosis com 
plicadog, 91 ureteral, 223 
Endocarditis gotinnheal, 378 suha 
cute hacTTTtal, gtomeruloncphrms 
whb 78 

Endomemosu nreteral, 222 
Endocheiiotnas penile, 284 
Enuresis management, 251 L, in 
nrolt^ic diagnosis, 49 
Epididymis diagnostic eiaimnailoei. 
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Lipomas penile, 283, renal, 147 
Lithiasis (see Calculi) 

Litholapaxy for vesical calculi, 204 
Lymphogranuloma inguinale 279 
Lymphopathia venereum sulfadiazine 
for, 358, sulfathiazole for, 358, 
symptoms and diagnosis, 279, treat- 
ment, 281 

Lysol causing hemamna, 44, causing 
nephrosis, 88 

M 

Mandelic acid causing hematuria, 44 
Masturbation and impotenc}’, 351, 
causing inflamed verumontanum, 
322, penile injury from, 290 
Melanomas penile, 283 
Menstruation historj' in sterile women, 
335 

Mercury, bichloride of causinq 
hematuria, 44, causing nephrosis, 88 
Methenamine causing hematuria, 44 
Methylene blue in funaion test, 22 
Micturition disturbances of, 47 IT 
Morphine for relief of renal calculo 
SIS, 195 

Mumps orchitis of, 294 
Myomas renal, 147 

N 

Navy disease 255 
Necrospermia 347 
Neoarsphenamine in syphilis, 275 
Neo-iopax in urography, 39 
Neoprontosil 363 

Nephrertomy for renal tuberculosis, 

116 

Nephritis arteriolosclerotic, 92, ar- 
teriosclerotic, 92, trench, 81, types 
and characteristics, 77 ft 
Nephron description, 62, in hydro- 
nephrosis, 133 

Nephrosis amyloid, 91 f, chemical, 
causes and treatment, 88 f , lipoid, 
89 f , of pregnancy, diagnosis and 
management, 87 

Nephrostomy for hydronephrosis in 
children, 136 


O 

Oliguria 48 

Ophthalmia gonorrheal, 378 
Orchidectomy in prostatic cancer, 271 
272 

Orchitis of mumps, 294, nonepi- 
demic, 295 

Orr-Curphey apparatus for gastric suc- 
tion, 95 (fig ) 

OstC'omyelitis chronic, amyloid neph 
rosis complicating, 91, of ilium, 
causing paraq'stic abscess, 247 
Ovulation 341 

P 

Paget’s disease and penile cancer, 284 
Pam from bladder, 46, with Hun 
net’s ulcer, 38, of hydronephrosis, 
134, intramuscular, with peniallm, 
367, from kidneys, 44, from pros- 
tate, 46, with renal calculi, 188, 
from seminal vesicles, 47, from 
spermatic cord, 47, from testes and 
epididymis, 47, from ureter, 46, 
from ureteral obstruction, 215, 2l6 
(fig), 223, from urethra, 47, m 
urologic diagnosis, 44 ff 
Panendoscope, McCarthy 31, for study 
of urethral tumor, 329 
Papillomas of bladder, 237, of blad- 
der, affecting ureters, 220, of blad- 
der — diagnosis and management, 40, 
of renal pelvis, 144 ff , urethral, 332 
Paraphimosis 282, technic of reduc- 
tion, 283 

Pediculi pubis 304 
Penicillin in baaeriostatic jelly, 366, 
solubility, 365, stability of, 364, 
untoward reactions to, 366 f 
Penicillin dosage for acute epididy- 
mitis, 292, for focal glomerulo 
nephritis, 79, for gonorrhea, 372, 
374, 376, for gonorrheal arthritis, 
380, 381, for gonorrheal cystitis, 
377, for gonorrheal endocarditis, 
379, for gonorrheal epididymitis, 

377, for gonorrheal ophthalmia, 

378, for gonorrheal prostatitis, 378, 
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/or gooorTfaal Ti;o^itu U) children, 
382, totnfnutniUrly 365 intri 
tcoociIt 365 for nocupeafic pn»- 
Dom, 256 for pennepbnuc »b- 
Kos, 76 pfophylrxii •fiainu pyetirii 
of pfcpTUDcy 69* for pyelitu, Si 
for pyelini of prejrttancy 69 for 
pydooephntu. 64 65 rubcuttoe 
oujly 366, for syphilii, 275 ropic 
tUy 366 

Peiudlbinn oooRun 363 
Peau anotmliei, 163 coogemal ab- 
sence, 163 (bseues of 261 doable 
183 Ttiif bum," 289' indancKJci, 
287 indamnutions, 289* Injanci, 
289' ideroia, 287 mmon, 281 
Pentrxhj] todnuo for rdicf ctf renal 
odculosft, 195 
Peyrotuei dueaje 287 
PhcncJ auiio^ oephrojit, 88 
Pheooboi/ooephrhileio excretory test, 
tedtruc, 22 B 

P b fl T t osu circumcuiOQ for 281 pre 
dispauoj to penile cuctr 284 
Pbospharue decemmanoos io pros- 
otic ctoorr 271 

Pboiphcej citmag aJculJ 210 
Pitymsu TCfSicolor icrooJ 304 
PouOQjn* acute, in oephraiii. 88 
Pulycysric disease of kidneys 150 0 
FWyan* u symptom, 48 
Pooiutun tirtratr for bOharac eys- 
dtti. 234 for jcnumloma laeuioale 
279 

Prcfnancy hydrooepbroiJj of 132, 
**phrosiJ of 87 pyelini and pydo- 
wphrrtis Jo, 65 0 
^Ttitpte of bladder 248 
Prastaw abscew, 258 anomalies. 183 
caloili, 264 caxdnoma, 266 0., car 
aooma, aad pbospfcatuc with, 270- 
^'^tincaiia, boctnooei witb, 271 car 
efootna, treanneot, 269- dstitnosec 
«*®inaooa of 28 diseases, 253 0-, 
niflnKm and pbyiioJo*y 253 by 
Ptnropby cwOofy 260- hyper 
trophy bladder diTcrucnla with. 
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243 hypertrophy caasinj bema 
tom, 42 hypertrophy aujing by 
droaepbiosis. 130- hypertrophy 
patboIoCT’ “d treatroem, 260 0^ lo 
janes, 253 roamflc. for chronic 
eptdidymms, 293 raassace, technic, 
256 0 (fi**.) obstniaioo 259 
paiQ fitan, as symptom, 46 resec 
ooo, 263 (filS-) transurethral op- 
craaoos, 264 272 tubercuJcdiJ of 
118 

Prostatism 259" treatment, 261 0 
Prosorini acute jn»ofTheal, 377 non 
fpcoBc, 254 f„ tubetrulcws, 256 
Purpura causinjt hematuria, 44 
Pyelms tcure. treatment. 63 In chil 
dreo 71 0-, chmnic, with bdoey 
ptoais, lOO- dirootc, treatment. 61 
diagnosis, 63 hooeynsoon, 71 m 
men. 62 in men treatment, 65 lo 
eon pre gna nt women 70- pathology 
60 of ptegnancy 65 0-, of preg- 
nancy prophylaxu against, 68 m 
pregnancy creactoeet, 69* and renal 
tnfeaxais, 58 suJfaceamlde for 
356 sulf^iauoe for 358 sulfathl 
amle for 358 

Pyelography in hydronephrosis, 136 
m renal cocnc infeccoos, 75 in 
renal tubercalosis, 111 0. 
Pydonephnm acute, treatment, 63 
in children, 71 chrome, tr e a tment, 
64 di0ercocr from nephnas, 6l In 
men, 62 In ooopregnant women 
70- pathology 6l of pregnancy 65 
0 of pregnancy treatment, 69- sul 
facedmide for 356 solfadiaxine for 
358 

Pyeloplasty for hydronephrosis, 136 
Pyooephrotu calculous, 193 197 

(figs.) causes and tr e atme nt. 76 
di0cTennatioo from bydrooephrosii, 
132 sulfacenmlde foe 356 
Pyo-ureter 223 

Pjruna with renal calculi, 189 with 
renal rubenmloals, 106 



INDEX 


R 

and renal calcub, 210 
)graph)C diagnosis 3o ff , of 
dder dnerticula 2 j 3, m peri- 
jbriuc abscess, 76, in ureteral ni- 
■culosis, 220 

im burns, of bladder, 250 
n seeds for bladder tumo's, 241 
nbencv, and calculi, 190, 209 
1 colic (sec Colicj 
. damage from sulfonamides, 362 
toscope, for bladder tumors, 24 1 
ition tests renal 21, 24 
domioma- rcmal, 154 
tgen burns of bladder, 250 
tgen thcraps for renal lumo'S, 
'-i 

1 test for sterilin, 339, technic, 

0 fhg.; 

S 

mas pcmile, 284 renal, 154, 
rthral, 332 
es scrotal, 304 

rtfeser g''omerulonephritis, v,,th, 

losomes' causing ostitis, 222 
urn anomalies, 1 84 diagnostic 
imination of, 26 diseases o^ 303 
infections, 304 injuries, 310, 
nps in, significance, 26, relaxa- 
n, 310, sbin diseases, 303, tu- 
Its, 308 

aal tesicles anomalies, 265 can- 
, 265, diseases, 265, pain from, 
stmptom, 47, stone in, 265 tu- 
■culosis of, 118 
nomas 296 

incidence of renal calculi, 210 

1 ■y.jth renal injuries, I6l 
ioscope for urethral tumor, 331 
reactions sMth gonorrhea, 380 
pienicillin, 366 to sulfonamides, 
0 

rs, urethral microscopic examina- 
n of, 26 

ira bicarbonate with sulfadiazine 
1 sulfathiazole, 358 


Sounds 56, urethral trauma from, 320 
Sptermatic cord diseasc-s, 302 f hv- 
droccle, 302, injuries, 303, piam 
from, as spmptora, 47, torsion, 29", 
tumors, 303' varicocele, 302 
Spiermatoccle 294, diagnosis of, 27 
Spermatozoa in ccnir, 338, counung 
of, 344, known faas regarding, 346, 
in male ejaculate, 342 ff; in semen 
nth inferulir), 348, stages of for- 
mation, 344 ffig-j, technic of 
stained smears, 345 
Spinal cord insohc-ment in im 
potc-nq, 351 

Staphs lococci infections, p>enicillin 
for, 364, in renal infcaions, 58 
Stasis urinan, and calculi, 208 
Sterilm in men. eo.ami nation, 342, 
testicular punaure for, 350, treat- 
ment, 348 ff 

Stcrilii} in V omen 335, examination, 
336, histors -taking, 335, Huhner 
test, 337, pelsic ej.amination, 336, 
tubal insufilauon te-st, 339 
Stern-McCarth} clearotome Nesbit 
modification, for prostatic resecuon, 

263 (fig-) 

Stones (see Calculi J 
Strangurj 48 

Streptomscin administrauon, 36', 
dosage, 367, toiiat}, 368, salue m 
urinarj' trao infeaions, 367 
Strictures ureteral, 218, ureteral, 
causing hsdronephrosis, 125, ure- 
thral, 311 ff , urethral, causing hp- 
dronephrosis, 128 

St) let cursed re-enforcing, for cathe 
ter, 55 

Sulfacetimide dosage for qsutis, 229, 
for encrusted qsuus, 230, intra- 
senousl), 356, locall), 357, foi 
nonspieafic prostatitis, 256, orally, 
356, for pjehtis, 63, for pjehtis m 
children, 73, for p) elonephrius, 63, 
for renal infections, 356, in renal tu- 
berculosis. 115, before transurethral 
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roecttoQ, 336 foe oxioxtt tract Jn 
fectiooi 356 

Sulfidimoc do*i*c for cysritu, 229* 
for enmuted cymti*, 230' «ntr* 
TeDotuly 358 loctUy 358 for aoo 
jpeafic promaru, 256 oolly 337 
In pcnidllio-fMt soooffhet, 357 
pfopiiylixu pTClJtl* of pre* 

fwnr y 69 fof pytlxtU, 63 64 for 
pydJtu Ifl dilfdxeo, 73 

Salfimerulae 363 

SolftaiUmide doM^ foe penile cry 
opdu, 289- looUy 339 

Solftolbc add m corpta cErtrooeom 

fibrocU, 286 

Sttlftpyodme 363 

Salftduuole doMge foe chancroid, 
277 foe cy mm , 229 f« eocnmrd 
CTvdto, 230 for fDoorrbet vith 
pdne pentomtu, 376 IntrareQooa* 
Yj 338 locally 358 for nootpe 
ci£c prosaoda, 256 onlly 357 lo 
penWlin fas pjnorrhi^ 337 
propfarkxlj I galas pyelitts of preg 
otocy 69 for pydjda, 63 64 for 
pyeiltu io childf^ 73 

Snlfonitnldci 334 depositi ouaeng 
udoarf cooaetlocii, 211 for gnoor 
rhea, 373 tmtoward rcaoicnj to, 
360 

Suppoftj rwchaaiad, for pcoiit, 103 

Syphda amyloid oephrow with, 91 
dttoao, 273 f dkgnoci, 275 
of cpidJdymii, 294 prophylaia 
I ntt. 276 fesicular 2S>6 tree 
toon, 275 omhral. 321 

T 

Tartar cmetK for bflhanlc cysada. 
234 

Teuennua 48 

Temomaa detecdoo in sTo m m. 26- 
P«fle. 284 tmiaiJar 296 

Tesa aUcen, 295 anomalies, 184 
f, diieaia of, 294 ff injuries, 3OO- 
pala from, as symptom, 47 pooc 
wchrdc, 350 syphilis, 296 
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rocnoo, 297 ruhcTCnJosia, 296 tu 
mofs, 296 un descended, 185 298 
Testosterooc propjooatc fot sterility 
in males, 349 

Tesa e xa e toj y with indigo carmine 
22 pheoosulfonephthaJem, 22, 23 
of renal eicrctioQ 21 ff of renal 
funedoo, 21 ff of retcntKHi, 24 
Thromhophleblds with inmnreooni 
pemoUiQ, 367 

Thytotd mrad foe lipoid nephrosis, 
90* foe sterility in males, 349 
Traoma and kidney ptosis, 98 renal, 
cutting hyd rooephrosls, 129 urc 
dual, 320 urethral itrioure and 
314 

Tngon m cywotcopy 35 36 
TobaJ inauffladoQ ten 339 ^ 

Toberde badlli e acr e te d in unne 
107 110 tedvnJc of unne eiainina 
doo for 24 

Tubemdosis with amyloid oephrosii, 
91 of epididymis, 116 f genital, 
IlTif,, genitoHutoary 104 peos- 
caac, 118 renal, badlU in unne, 

107 no renal, ctiheteritidoo in 
dagr^s, llO renal, dinlql pne 
mre, 1 05 renal, cysoscopy in, 1 1 0 
renal, diagnoaia, 1D9 ff-, renal, 
pathology IO6 renal, prognosis, 

117 renal, spontaneous healing, 

108 renal, th^py 113 ff-, renal 
types, 106 IO8 of seminal resides, 

118 tesdcnlir 296 ureteral, 220 
uredoral ftaslt) 321 

Tomoa bladder 237 £E^ bladder 
urine with, 236; of chlldreo, 154 
B of epididymis, 294 Grawia 
140* auaing hemaruxk, 42 causing 
hydronephrosis, 122 penile, 283 
renal, benign, 144 S renal classl 
ficarioo, 138 ff renal, clinical types, 
152 renal. dtagiKSis, 151 retaJ, 
treatment, 153 scrotal, 308 of 
^leniiaric cord, 303 tesoailar 296 
f urethral (female) 329' Wilms, 
154 ff. 
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Tunica albuginea, injury, 300 
Tunica vaginalis diseases, 300 f 
U 

Ulcers of bladder, q’stoscopic view, 
38, Hunners, 234 ff , Hunncrs, di- 
agnosis of, 38 

Urachus congenital patent, 182, cysts 
affecting bladder, 250 
Uremia acute, in glomerulonephritis, 
82, associated diseases, 94; manage- 
ment, 94 ff , significance of, 49 
Uretenus 220, q’stica, 221 
Ureterocele causing hydronephrosis, 
127 


Ureteroscopy 37 

Ureters acute obstruaions, 222. an- 
omalies, 177 f, diseases, 220 ff, 
empiema, 223, extrinsic diseases af- 
fecting, 220, fistulas, 223, golf-hole, 
m renal tuberculosis, 110, 220, 
granulomas, 221, injuries, 217, neo- 
plasms, 222, pain distribution from, 
215, 216 (fig), pain from, as 
si’mptom, 46, peristalsis m, 214, 
^stcaval, 178, spasm, 220, stricture, 
218, tuberculosis, 220 
Ur^ra anomalies, 183. calculi, 204, 
diverticula, 320, double, 183, ex- 
amination of smears, 26, micro- 
^opic examination of discharge 
from, 25, pain from, as symptom, 
47, stricture, 128, 204 
Urethra, female anatomy, 323, an- 
omalies, 332, carcinoma, 331 , car- 
unce, 329 , diseases, 323 ff, diver- 
ricu , 326, duplication, 332, exam- 
ination of, 29, prolapse, 327, stric- 
tures, 325, tumors, 329, varts, 331 
Urethra, male anomahes, 183, dull 
oz atheter fever, 321, diseases, 311 
ff , diverncula, 320, strictures, types, 
oil, syphilis, 321, Thompsons re- 
gional divisions, 312, trauma and 
false p^sage, 320, traumatic stric- 
ture, 314, mberculosis, 321 
Ure^itis acute posterior with gonor- 
rhea, o76, in females, 324, nonspe- 


cific (male), 315 
Urination frequency as symptoi 
normal incidence, 227 
Urine acid phosphatase in, 270, 
retention, management, 51 ff, 
bladder tumors, 239, blood cel 
mcration in, 20, carcinogenic 
stances in, 239, dismrbances o 
loid and surface tension, and ci 
208, extravasation, 316 ff, 
glomerulonephritis, diffuse, 81, 
glomerulonephritis, focal, 78 
nephrosis, 87, pregnandiol in, 
ovulation, 341, in prostatic ob; 
tion, 259, pus cell enumeration 
uith renal calculi, 189, with i 
tuberculosis, 110, retennon in j 
tatics, 262, with sclerouc neph 
93, stasis and calculi, 208, stasi 
pregnancy, 65, tuberde baalh 
107, 110 

Urine examination blood in, 19, g 
18, microscopic, technic, 19, i 
tiple glass test, 18, odor and 
pearance, 18, pus cell enumerat 
20, reaaion of — technic, 20, stai 
smear of sediment, 66 
Urograms for renal injuries, 164 
Urography in diagnosis, 38 f, v 
kidney ptosis, 101, with kidi 
trauma, 162, 164 
Urotropin causing hemamna, 44 

V 

Vaginitis gonorrheal, in female 
fants and children, 382 
Varicocele of spermauc cord, 302 
Vas deferens, acute mflammanon, 3 
Verumontanum diseases, 322 
Visceroptosis with kidney ptosis, K 

W 

Warts penile precancerous, 284, ur 
thral (female), 331, venereal, 28 
Wilms tumors 154 ff 
Wounds sulfacetimide in, 357, s'! 
fanilamide in, 359, sulfathiazole n 
358 




